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ABSTRACT
The purpose of this applied study was to solve the problem of low test scores on the Maine
Educational Assessment for Science at Hartman High School, a suburban public high school in
southeastern Maine, using a multimethod approach and to design a solution to the problem. The
central research question was, “How can the problem of low test scores on the Maine
Educational Assessment for Science be solved at Hartman High School?” Data were collected
using both qualitative and quantitative approaches, including interviews with teachers and
administrators familiar with students’ performance on the assessment at Hartman High School, a
survey of all science teachers and administrators at Hartman High School, and review of
documents, including archival data regarding Hartman High School students’ performance on the
assessment from the Maine Department of Education. Data were analyzed for codes and themes,
from which the solution to solve the problem of low test scores on the Maine Educational
Assessment for Science at Hartman High School were derived.
Keywords: standardized test, Maine Educational Assessment, high school science,
instructional strategies, test scores, professional development
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CHAPTER ONE: INTRODUCTION
Overview
This applied research study sought to solve the problem of low test scores on the Maine
Educational Assessment (MEA) for Science at a mid-size suburban public high school in
southeastern Maine. Historically, approximately half of the students at Hartman High School
have failed to meet the state’s level of satisfactory performance on the assessment, (Maine
Department of Education, n.d), which is defined as work that, “demonstrates an adequate
understanding of essential concepts in science, including the ability to make connections among
central ideas,” (MDOE, 2018b, para. 2), and an “ability to analyze and solve routine problems
and explain central concepts with sufficient clarity and accuracy to demonstrate general
understanding” (MDOE, 2018b, para. 2).
To identify how the low test scores on the MEA for Science at Hartman High School can
be improved, a central question and three sub-questions were developed. The central question
was, “how can the problem of low test scores on the Maine Educational Assessment for Science
be solved at Hartman High School?” Following the central question, three sub-questions were
developed as follows: (1) How would teachers and administrators in an interview solve the
problem of low test scores on the MEA for Science at a suburban public high school in
southeastern Maine? (2) How would science educators participating in a survey solve the
problem of low test scores on the MEA for Science at a suburban public high school in
southeastern Maine? And (3) How does a review of documents inform the problem of low test
scores on the MEA for Science at a suburban public high school in southeastern Maine?
While there are a variety of factors that have a negative impact on students’ scores that
the school cannot change, such as students’ socioeconomic status, race, gender, and community
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resources (Greenwald, Hedges, & Laine, 1996), there are several factors that the school may
change that may have a positive impact on students’ performance. These factors include teacher
efficacy, class size, curriculum, and instructional strategies used. Identifying the factors that
have the most impact on low test scores on the MEA for Science at Hartman High School is
particularly important to the stakeholders, as the implications of the data can have significant
effects on the community. First and foremost, improving students’ scores on the MEA for
Science can provide increased academic and scholarship opportunities for students, as well as
improved student and teacher efficacy. Likewise, increased scores can lead to higher overall
ratings of the school, making the community more desirable for families, businesses, and
companies exploring relocation options.
Chapter One provides the background of this study, including the historical, theoretical,
and social contexts. The problem to be addressed and the purpose of the study are discussed.
The chapter continues to introduce the research questions and the significance of the study. The
chapter closes with a list of key terms used in the study with definitions relevant to the context of
the research.
Background
Standardized testing has become a staple of the American public education system over
the past 150 years (National Education Association, 2019a). Because of accreditation and
accountability measures put in place by various government agencies, today’s students are tested
at each level of their K-12 educational journey (Fletcher, 2009), which provides data necessary
to satisfy requirements set forth by both state and federal governments. Failure to have an
overall satisfactory performance as a school can result in a variety of sanctions (Ladd, 2017),
including a loss of funding (Maine School Administrative District 75, 2019) and reconstitution if
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progress is not made (Lynch, 2016b). Therefore, schools strive to improve their students’
performance on standardized assessments to ensure that they continue to receive the benefits
associated with high scores on standardized tests such as funding for a variety of programs,
including Title I monies to improve curriculum and programming (MSAD 75, 2019).
In Maine, accreditation and accountability are measured, in part, by the MEA. The MEA
is a series of tests that “measure the progress of students who live in Maine in the areas of
English, Language Arts, and Literacy, Mathematics, and Science” (MDOE, 2018c, para. 2). The
MEA for Science is administered to students during the spring of their third year of high school.
The assessment is a comprehensive exam that includes topics from both life and physical
sciences. Historically, students at Hartman High School have demonstrated a subpar
performance with as many as 53.42% of students falling below the state’s expectations of
students in the last three years (MDOE, n.d.).
Historical Context
Standardized tests have been a staple of the American education system since the
nineteenth century. At the time, Horace Mann suggested written assessments as an alternative to
the traditional oral exams for students (Gallagher, 2003). Since then, standardized tests have
grown in their use and application, especially in the United States. As the population grew in the
second part of the nineteenth century, universal education became a need (United States
Congress, Office of Technology Assessment, 1992). Standardized assessments have been
intended to provide educators with data needed to offer students an appropriate education based
on their abilities rather than by students’ age (United States Congress, Office of Technology
Assessment, 1992). However, in most public schools, students remain segregated by age rather
than ability, though some improvements have been made in this area, such as the implementation
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of gifted and special education programs.
In 1965, the Elementary and Secondary Education Act (ESEA) was enacted by President
Nixon, intended to bring consistency to educational programs nationwide, especially for students
considered to be socioeconomically disadvantaged (United States, 1965). To monitor this,
standardized testing was heavily relied upon to ensure that opportunities were equitable and that
the return-on-investment of federal funds was, in fact, a wise investment. Congress renewed
ESEA every five years, making only minor revisions along the way (Tillman, 2006).
A Nation at Risk was published in 1983, in which it was noted that students’ performance
on standardized tests were falling short of expectations, schools were not adequately challenging
students, and the country as a whole was falling behind other countries in terms of producing a
“literate and educated society” (Tillman, 2006, p. 1). State and local governments were
identified as being incapable of providing an appropriate education for students; as a result, the
federal government would have greater oversight of public education programs (Tillman, 2016).
Standardized tests became the standard through which all schools would be monitored (Tillman,
2016).
While standardized tests were originally used to determine students’ performance, the
tests failed to provide much more information, especially with regard to various demographic
subgroups’ performance on the assessment (Education Post, 2019). As a result, two
reauthorizations of ESEA, the No Child Left Behind Act (NCLB) and the Every Student Succeeds
Act (ESSA), were enacted in the first part of the twenty-first century.
Identification of students’ affiliation with a particular subgroup is important when
considering the data acquired from standardized tests. These data are often used to determine a
school’s accreditation status, which may impact the amount of funding a school receives from
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any one of a number of sources. For instance, if a school in Maine is not in compliance with
testing requirements, funding can be reduced or eliminated (MSAD 75, 2019). Title I funding, a
result of the 1965 ESEA, can be withheld until a school is, or has made sufficient efforts to be, in
compliance with testing requirements (MSAD 75, 2019). NCLB put additional requirements on
schools to demonstrate adequate yearly progress (AYP); failure to demonstrate such progress
often results in sanctions for the school (Lynch, 2016b).
Social Context
Several case studies were reviewed and used to identify causes of students’ low
performance on standardized assessments. Analysis of these studies suggest that a variety of
factors exist, a considerable amount of which are not factors that schools and their administrators
and teachers can directly change. These factors include socioeconomic status, race, gender, and
resources provided by the community (Greenwald, Hedges, & Laine, 1996). For instance,
Caldas and Bankston (1997) found that students from socioeconomically disadvantaged homes
often lack intellectually stimulating materials that help them to advance their education, even
prior to beginning school. While these factors are significant, and their impact cannot and
should not be ignored, there are other factors that can help to improve students’ standardized test
scores that can be influenced by decisions made at the school and classroom levels.
Though some researchers say that the factors that cannot be controlled by the school have
little, if any influence on students’ performance on standardized tests (Berliner, 2001; Betts,
Reuben, & Danenberg, 2000; Tizard, Blatchford, Burke, Farquhar, & Plewis, 2017), much
remains that schools can do to increase students’ scores on these assessments (Grissom,
Kalogrides, & Loeb, 2015; Maxwell, 2016). Factors within the control of the school,
administrators, and teachers, such as teacher preparation (Darling-Hammond, 2015), teacher
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efficacy (Ronfeldt, Loeb, & Wyckoff, 2013), class size (Bosworth, 2014), curriculum
specifications (Tarr et al., 2008), classroom environment (Tarr et al., 2008), and instructional
strategies (Day, Gu, & Sammons, 2016), can have a direct impact on students’ success on
standardized assessments. In fact, a correlation has been determined by Ronfeldt et al. (2013)
between a teacher’s educational background and professional development acquired and
students’ performance. Ronfeld et al. (2013) also identified the correlation between teacher
collaboration and positive effects on test scores. Because teacher performance improves when
teachers have the opportunity to effectively collaborate, students’ performance on standardized
assessments in math and reading tends to improve, as well (Ronfeldt et al., 2013).
Theoretical Context
The first theory applied in this research study is Piaget’s Theory of Cognitive
Development (Piaget, 1951, 1952, 1964). This theory proposes that children develop their
intelligence over time and that they think differently than adults (Piaget, 1951, 1952, 1964).
Children’s intelligence is developed through a four-stage process, which includes the
sensorimotor stage, the preoperational stage, the concrete operational stage, and the formal
operational stage (Piaget, 1951, 1952, 1964). Each of these occurs over a set window of time,
though the time spans are not hard-and-fast rules, but rather guidelines for expected
developmental changes. This theoretical framework is well-aligned with this study, as it helps to
provide a foundational understanding of how students learn, which is important when
considering an appropriate standardize assessment.
The second theory considered in this study is the Measurement of Intelligence Theory by
Binet and Simon (1916). This theory is the one upon which modern standardized tests are based.
The theory proposes that intelligence can only be measured accurately when compared to others
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of a similar background (Binet & Simon, 1916). This theory has served as the backbone for
many standardized assessments, including the Stanford-Binet Intelligence Scale (United States
Congress, Office of Technology Assessment, 1992), which remains a widely-used assessment in
present practice.
Problem Statement
The problem is that students at Hartman High School are not meeting the Maine
Department of Education’s (MDOE) expectations for performance on the MEA for Science. In
fact, over the last three academic years, approximately 50% of students at Hartman High School
have failed to meet the MDOE’s expectations for performance on the MEA for Science (MDOE,
n.d.). Specifically, low test scores for this study are defined as when a students’ performance
“demonstrates an incomplete understanding of essential concepts in science and inconsistent
connections among central ideas” (MDOE, 2018b). Further, “the student’s responses
demonstrate some ability to analyze and solve problems, but the quality of responses is
inconsistent” (MDOE, 2018b). Students scoring below a 50% on the assessment, earning 39 out
of the 80 possible points or less, are considered to have failed to meet the state’s expectations
(MDOE, 2018b). Low scores on the assessment can have detrimental effects for the stakeholders
at Hartman High School, who include students, parents, teachers, staff, and administrators, as
well as the school board, town governments, and businesses and companies within the region.
Current research provides a multitude of information regarding factors that have a
negative impact on students’ performance on standardized tests. Specifically, socioeconomic
status (Caro, McDonald, & Willms, 2009), race (Quinn & Cooc, 2015), and gender (Quinn &
Cooc, 2015) tend to produce considerable achievement gaps between demographic groups.
Further, class size, curriculum, and teacher effectiveness, if not managed well by a school and its
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administration, can have a negative impact on students’ performance. Regardless of the
existence of these factors that vary from school to school, the MDOE has the same expectations
for all students in the state (MDOE, 2018b). One expectation is that students will perform at or
above a level described by the MDOE as demonstrating “an adequate understanding of essential
concepts in science, including the ability to make connections among central ideas” (MDOE,
2018b, p. 1). Further, students must be able to construct a written response that indicates an
ability to analyze and solve problems and explain central ideas in a clear and accurate manner
(MDOE, 2018b). These expectations, of course, parallel and fulfill the requirements set forth by
the United States Department of Education (USDOE) (United States, 2015). Research also
shows that a variety of interventions and strategies can be effective in helping students to
perform better on standardized tests such as the MEA for Science (Akiba & Liang, 2016;
Gehlbach, Brinkworth, Hsu, King, McIntyre, & Rogers, 2016). What this research is lacking,
however, is application to science-specific standardized assessments.
Purpose Statement
The purpose of this applied study is to solve the problem of low test scores on the MEA
for Science at Hartman High School and to formulate a solution to address the problem. A
multimethod design was used consisting of both qualitative and quantitative approaches. The
first approach used structured interviews with a total of five participants from Hartman High
School. Four science teachers and one administrator were interviewed. Each of these
participants were familiar with the MEA for Science and students’ historical performance on the
assessment at Hartman High School. The second approach employed a survey of seven teachers
in the science department, two special education collaborative teachers for the science
department, the school’s testing coordinator and counselor, a retired department chair with 30
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years of experience at the school, and four administrators at Hartman High School using
questions grounded in literature. This survey was administered using Google Forms, a webbased platform hosted by Google. The third approach utilized the review of documents and
archival data, including specific data about students’ performance from Hartman High School
the MEA for Science from the MDOE.
Significance of the Study
The significance of this study lies not only in improving students’ test scores on the MEA
for Science, but also in the general advancements that can be made in the instructional practices
at Hartman High School. The benefits of improving students’ performance on the MEA for
Science include extrinsic aspects, such as scholarship and college placement opportunities for
students (Ellis, 2018), as well as more intrinsic benefits, including an increased sense of pride
and ability. The instructional benefits resulting from this study include identifying practices that
can improve student learning in ways not measured by this standardized assessment; improving
instructional practices can have great benefit for students who may demonstrate below-standard
performance, as well as students who may meet or exceed expectations set forth by the MDOE
on the MEA for Science. For teachers and administrators, increased scores on the MEA for
Science may lead to increased teacher efficacy, which studies have shown lead to even greater
instructional practices (Ware, 2002). In areas where test scores are a component in the teacher
evaluation system, increased test scores may be seen as an indicator of teacher effectiveness.
Administrators benefit from increased test scores, as such scores allow their focus to shift to
other initiatives within the school and may lead to increased funding and community support.
Improving scores on the MEA for Science can also have a positive impact for the
communities served by Hartman High School. When students’ achievement is high, the school
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is likely to boast a higher rating among other schools. This can translate to a more desirable
community in which to live, increasing property values and attracting businesses and companies
to move into the area (Lynch, 2015). This, then, leads to increased local revenue and
employment opportunities, making the community an ideal location for graduates to live in upon
exiting Hartman High School or college learning experiences. Likewise, the school may become
a desirable place to work, leading to less turnover and an ability to attract more highly-qualified
teachers.
Research Questions
Central Question: How can the problem of low test scores on the Maine Educational
Assessment for Science be solved at Hartman High School?
Sub-question 1: How would teachers and administrators in an interview solve the
problem of low test scores on the MEA for Science at a suburban public high school in
southeastern Maine?
Sub-question 2: How would science educators participating in a survey solve the
problem of low test scores on the MEA for Science at a suburban public high school in
southeastern Maine?
Sub-question 3: How does a review of documents inform the problem of low test scores
on the MEA for Science at a suburban public high school in southeastern Maine?
Definitions
1. Accountability – “the process of evaluating school performance on the basis of student
performance measures” (Loeb & Figlio, 2011, para. 1).
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2. Accreditation – “a process by which recognized authorities validate that an institution
meets minimal professional standards and accountability based on its mission”
(Greenberg, 2014, p. 2).
3. Assessment – “can refer to the process faculty use to grade student course assignments, to
standardized testing imposed on institutions as part of increased pressure for external
accountability, or to any activity designed to collect information on the success of a
program, course, or University curriculum” (Stassen, Doherty, & Poe, 2001, p. 5)
4. Bubble Student -- “students who might otherwise perform just below the proficiency
threshold” (Springer, 2008, para. 1).
5. High-Stakes Testing – “tests used to make important decisions about students” (The
Education Alliance, 2019, para. 1).
6. Intervention – “provide students with support needed to acquire the skills being taught by
the educational system and should address functional skills, academic, cognitive,
behavioral, and social skills that directly affect the child’s ability to access an education
(Lestrund, 2013, para. 1).
7. Standardized Test – provides information as to why a child may be struggling or
succeeding with specific elements of their grade-level standards; results are used to
inform the next step of learning (O’Malley, 2012)
8. Teacher Effectiveness – the act of consistently producing higher academic gains among
students (Johnson & Semmelroth, 2014)
Summary
Because students’ scores on the MEA for Science at Hartman High School have
historically shown that approximately 50% of students do not meet the state’s expectations, this
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study, which aimed to identify the causes for their poor performance and strategies to increase
student performance, was necessary. Past research has identified causes of poor performance,
some of which are not able to be changed, such as race, gender, and socioeconomic status
(Greenwald, Hedges, & Laine, 1996), as well as other factors, including teacher preparation
(Darling-Hammond, 2015), teacher efficacy (Ronfeldt, Loeb, & Wyckoff, 2013), class size
(Bosworth, 2014), curriculum specifications (Tarr et al., 2008), classroom environment (Tarr et
al., 2008), and instructional strategies (Day, Gu, & Sammons, 2016), that can be changed by the
school and its teachers. However, research has fallen short of identifying the aspects specific to
Hartman High School and science assessments as an individual consideration.
Chapter One provided the background of the study, including the historical, theoretical,
and social context. The problem to be addressed was introduced, as well as the purpose of the
study and its significance. The chapter then continued with the research questions of the study,
as well as list of key terms in the study with definitions relevant to the context of the study. This
information provides the support necessary for the study and the intentions of the proposed
solution to the problem.
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CHAPTER TWO: LITERATURE REVIEW
Overview
This chapter begins by introducing the theoretical framework upon which the research is
based. Two theories are used to guide this study—Piaget’s Theory of Cognitive Development,
which focuses on students’ learning by connecting previous experiences to make new meaning
(Ultanir, 2012), and the Measurement of Intelligence Theory by Binet and Simon (1916), the
foundation upon which modern standardized tests are built. The combination of these theories
allows students to build on prior experiences, while acquiring new knowledge and applying skills
and concepts to various situations (Zhang, 2016), while also considering the purpose, structure,
and relevance of standardized testing. Extensive discussions of how these theories and their
origins are included, along with the ways in which these theories apply to this study.
A review of literature related to this research and associated research questions is
provided. The historical significance of standardized testing is discussed, along with its
evolution into modern educational practices. Specifically, the models used for standardized
testing in science, the purposes of these assessments, the implications of data, and their
alignment to state and federal standards are described. Further, the MEA for Science is
discussed in detail, particularly with regard to how this test was designed and developed, as well
as its manner of fulfilling federal accountability requirements. Finally, factors that are associated
with students’ performance on standardized tests are discussed.
Theoretical Framework
Because a theory describes behavior through “a set of related concepts, assumptions, and
generalizations” (Joyner, Rouse, & Glatthorn, 2013, p. 57), it is necessary to identify the
theoretical foundation upon which this multimethod applied research study was based. Doing so

25
allows the related literature, research questions, and data to be viewed through lenses that solve a
particular problem while remaining grounded in sound educational theories. The theories upon
which this study were based are Piaget’s Theory of Cognitive Development (1951, 1952, 1964)
and the Measurement of Intelligence Theory by Binet and Simon (1916).
Piaget’s Theory of Cognitive Development
Piaget’s Theory of Cognitive Development (Piaget, 1951, 1952, 1964) proposes that
children are not little adults, but rather that intelligence is developed over time. That is, Piaget
proposes that children are not less intelligent than adults; children simply think differently
(Piaget, 1951, 1952, 1964). According to Piaget’s theory, children’s intelligence is developed
through a four-stage process. These stages include the sensorimotor stage, the preoperational
stage, the concrete operational stage, and the formal operational stage.
The first stage, sensorimotor, occurs from birth to age 2 (Piaget, 1952). During this
stage, children “acquire knowledge through sensory experiences and manipulating objects”
(Cherry, 2019b, para. 10). As children grow and develop during this stage, interacting with their
environment, they are becoming aware of how the world around them works, developing a sense
of object permanence, and acquiring and building vocabulary and communication skills (Brown
& Desforges, 2006). During the second stage, the preoperational stage, language continues to
develop, and pretend play and associated skills begin to emerge. This stage occurs between ages
2 and 7 (Piaget, 1951). From ages 7 to 11 (Piaget, 1964), children are in the concrete operational
stage, which is the third stages in Piaget’s theory. During this stage, children’s thinking remains
concrete and literal, but more logical (Cherry, 2019b). Egocentrism diminishes and empathy
begins to develop, but hypothetical and abstract concepts remain challenging for children
(Cherry, 2019b). The fourth and final stage, the formal operational stage, occurs at age 12
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(Cherry, 2019b) and beyond and is characterized by an “increase in logic, the ability to use
deductive reasoning, and an understanding of abstract ideas” (Cherry, 2019b, para. 22). Children
are able to start thinking more scientifically about their surroundings and situations in the world
around them (Cherry, 2019b). Children develop the skill set necessary to make plans and
propose solutions to hypothetical situations during this stage (Cherry, 2019b).
Piaget’s Theory of Cognitive Development aligns with this study, as it explains the
process of how children acquire knowledge from birth through adolescence and beyond. This
information is pertinent to the study because understanding how students gain knowledge and
build upon their experiences is necessary to understanding the ways in which they learn in the
present moment, as well as how they may best demonstrate this learning. Piaget and Inhelder
(1958) asserted that problem-solving strategies and skills are not taught, but rather discovered
throughout a child’s life (as cited in McLeod, 2018). The MEA for Science as a measure of
students’ knowledge and understandings is one way they demonstrate their learning and is
aligned with Piaget’s Theory of Cognitive Development; the scores on the assessment provide
evidence of student learning and students’ ability to use a variety of problem-solving strategies.
Measurement of Intelligence
The Measurement of Intelligence Theory by Binet and Simon (1916) provides a
framework and foundation for modern standardized tests. The theory posits that intelligence
cannot be measured through a singular tool; rather, the broad nature of one’s intelligence can
only be fairly measured when compared to others of similar backgrounds (Binet & Simon, 1916).
In France, Binet was tasked with identifying students that needed additional assistance in their
educational journey as compulsory attendance became mandatory (Cherry, 2019a). This led to
the creation of the Binet-Simon scale, which later became known as the Stanford-Binet
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Intelligence Scale when it was standardized by Stanford University psychologist, Lewis Terman
(United States Congress, Office of Technology Assessment, 1992). Because many modern
standardized tests are based on Binet and Simon’s Measure of Intelligence Theory (1916) and,
likewise, the Stanford-Binet Intelligence Scale (United States Congress, Office of Technology
Assessment, 1992), this theory is an appropriate choice for this study which seeks to improve
standardized assessment scores.
It is currently known, as found in research-based literature, that several factors impact
students’ performance on standardized tests (Bertolini, Stremmel, & Thorngren, 2012).
Likewise, there are also several strategies that can be implemented at various levels within the
structure of a school to help improve students’ performance on standardized tests (Education
World, 2019; National Association of Elementary School Principals, n.d.; Garcia & Thornton,
2014; Marsh, Pane, & Hamilton, 2006; Herman, Osmundson, & Dietel, 2010, WiseWire, 2016;
Case, 2005). This study seeks to identify the themes related to why students’ performance on the
MEA for Science at Hartman High School are low and how teachers and administrators can help
to improve these scores.
Related Literature
A literature review serves the purpose of providing details and focus regarding the
research topic (Yin, 2014), marrying the existing research to the proposed study. Understanding
the parallels between the MEA for Science and other state-based assessments used for federal
accountability purposes, including the structure and scoring of these assessments, is critical to
understanding the MEA for Science and its implications. Thorough research has been conducted
regarding ways to improve student achievement on high-stakes assessments, but no research has
been conducted specifically related to the MEA for Science. This literature review was
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conducted to provide an understanding of the history of high-stakes testing, the structure of
standardized tests, the use of standardized testing in science, the MEA for Science, and strategies
and interventions that can improve students’ performance on standardized tests.
Historical Overview
Standardized testing has a long-standing history in American public education. First
suggested by Horace Mann in the first half of the nineteenth century as an alternative to oral
exams for students, written examinations were intended to identify the “quality of teaching and
learning in urban schools, monitor the quality of instruction, and compare schools and teachers
within each school” (Gallagher, 2003, pp. 83-84). Since their introduction, standardized tests
have grown in popularity, especially as the population of the United States has grown rapidly
through the latter half of the nineteenth century and along with it, the need to provide universal
education (United States Congress, Office of Technology Assessment, 1992). These assessments
provided educators with information necessary to place students according to ability, rather than
the previous practice of grouping students by age (United States Congress, Office of Technology
Assessment, 1992).
Fast-forward to 1965 when President Nixon enacted the Elementary and Secondary
Education Act (ESEA), and evidence of the continued need for standardized testing becomes
abundant. ESEA sought to bring consistency to the educational opportunities offered to
socioeconomically disadvantaged students when compared to those from more affluent
upbringings (United States, 1965). Standardized testing became a way to measure the quality of
schools and their programs, as well as a way to monitor the return-on-investment of government
funds into schools with underserved populations. ESEA was renewed every five years in
congress, often with minor revisions made at each renewal (Tillman, 2006).
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In 1983, A Nation at Risk was published, which outlined concerns about the progress and
achievements of American society, with education as the foundation upon which all progress and
achievement is built (United States National Commission on Excellence, 1983). Specifically,
“the commission noted that student test scores were falling, schools were requiring less rigor
(fewer required courses in math, science, and advanced placement classes), and the United States
fared poorly with other countries in producing a literate and educated society” (Tillman, 2006, p.
1). The report implied that local and state education entities were not sufficient in monitoring
students’ and schools’ progress; instead, the federal government would have an increased role in
education (Tillman, 2016). The report also called for a greater emphasis on science and math
education and standardized testing in K-12 education (Tillman, 2016).
Since A Nation at Risk was published, several iterations of the original ESEA have been
implemented (Klein, 2015). While the ESEA was renewed every five years since its inception in
1965, significant changes warranted a new name for the initiative, including the No Child Left
Behind during George W. Bush’s presidency (Brenchley, 2015) and Obama’s Every Student
Succeeds Act (Brenchley, 2015). Part of the reason that changes to the original guidelines of
ESEA were necessary lies in the standardized tests themselves. The tests were intended to
monitor students’ and schools’ performance, but the original guidelines failed to identify specific
subgroups within the tests’ results (Education Post, 2019). Thus, testing parameters now require
the reporting of demographic information for each test-taker, allowing stakeholders at all levels
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to access information related to the performance of a specific subgroup, which has remained a
focus of each of the iterations of ESEA since 1965.
Accreditation and Accountability
Standardized testing is often tied to the accreditation and accountability policies of school
districts, as well as the state and federal governments. For instance, in Maine, students’
performance on MEA assessments, administered at various times throughout a students’ K-12
experience, contribute to a schools’ report card by measuring the overall performance of students
in English, math, and science, as well as by comparing achievement gaps among subgroups in
English and math (MSAD 75, 2019).
A school’s performance on these assessments can determine its accreditation status,
which can ultimately impact the availability of funding available from various entities. For
example, in Maine, if a school fails to comply with the testing requirements for student
participation, funding can be reduced or eliminated (MSAD 75, 2019). Title I funds, those
which are used to support programs that specifically enhance the educational experience of
socioeconomically disadvantaged students, can be withheld until reasonable efforts to be
compliant with participation standards are made (MSAD 75, 2019). NCLB puts further
requirements in place based on standardized testing scores, requiring students to make adequate
yearly progress (AYP), and schools that failed to do so are subject to sanctions (Lynch, 2016b).
These sanctions include developing an improvement plan as a minimum with reconstitution of
the school if a school fails to make AYP for five years (Lynch, 2016b).
Characteristics of Standardized Tests
Because of accountability requirements in the United States per ESSA (United States,
2015), standardized tests are prominent in every school nationwide. While classroom
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assessments often include several similarities to standardized tests, a test can only be
characterized as standardized if it meets a set of specific criteria (Christensen, 2018). These
criteria include being consistent, norm-referenced, criterion-referenced, reliable, and valid
(Christensen, 2018). Further, standardized tests follow standard procedures for administration
and scoring and include the same content in all versions (Cerezo, n.d.).
The consistency of a test can be determined in a number of ways, including test-retest
reliability, parallel forms reliability, inter-rater reliability, and internal consistency reliability
(Phelan & Wren, 2006). Test-retest reliability is “a measure of reliability obtained by
administering the same test twice over a period of time to a group of individuals” (Phelan &
Wren, 2006, para. 2). Using this method, the reliability of a test is measured by administering
the same test to the same group of individuals at two different times and determining the
correlation coefficient of the scores (Lavrakas, 2008). Parallel forms reliability is determined by
giving two similar tests that measure the same skills and knowledge, but do so with different
questions (Salkind, 2010); comparison of participants’ responses provides evidence of the
reliability of the test. Inter-relater reliability is best used for tests that require human scoring of
answers (Phelan & Wren, 2006). Finally, internal consistency is a useful measure of reliability
for tests that probe for the same information with two or more questions on the same test (Frey,
2018). The correlation coefficient between each set of questions is determined, and the
reliability is established from this measurement.
Norm-referenced standardized tests compare students’ performance on a standardized test
to other students of the same age, where criterion-referenced assessments compare students’
performance to a set of pre-determined skills and standards (Williams, 2008). Depending on the
assessment’s purpose, either one of these references may be appropriate. For example, a
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criterion-referenced test is an appropriate approach for a driver’s test, where a growth chart for
children as used at a pediatrician’s office would be an appropriate norm-referenced assessment
(Hawker Brownlow Education, n.d.). In education, school-based assessments, such as those at
the end of a unit or grading period are prime examples of criterion-based assessments, where
more cumulative, large-scale assessments such as the Scholastic Aptitude Test (SAT) and the
American College Test (ACT) are norm-referenced (The Glossary of Education Reform, 2015).
Both approaches are widely used in standardized assessments, though tests used for
accountability purposes are likely to be criterion-based, as their purpose is to measure students’
mastery of course standards.
The validity of a test “refers to what characteristic the test measures and how well the test
measures that characteristic,” (United States Department of Labor Employment and Training
Administration, 1999, para. 19). It is important to note that “validity is not a property of the tool
itself, but rather of the interpretation or specific purpose of the assessment tool with particular
settings and learners” (Sullivan, 2011, para. 2). That is, a test may be considered valid for a
particular group of students in a certain setting, but the validity may not hold true for all students
in all settings. Standardized tests, especially when intended to be used in a variety of schools
with the majority population, strive to be deemed valid across all settings and all students.
Ensuring that a test is reliable and valid allows interested parties to use the data for a
variety of purposes. Most importantly in education, when a test is considered standardized, and
therefore reliable and valid, educators can use the results to inform future instructional practices
(Mertler, 2007). Additionally, depending on the test and its reference as either norm-based or
criterion-based, standardized tests serve as an indicator of students’ academic performance and
mastery of skills (Jacob & Rothstein, 2016). This information, of course, is valuable to students
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as they prepare for future studies, though not all tests can serve each of these purposes.
Therefore, it is necessary to use a standardized test that will provide the data desired by
stakeholders.
Standardized Tests in Science
Due to the accountability requirements of ESSA, state departments of education
nationwide have a battery of tests that are required of students at various intervals throughout
their K-12 educational experience (United States, 2015). These tests are required in math,
reading, and science (United States, 2015), but states are free to choose which assessments will
be used in their schools that meet the federal requirements. As a result, different states use
different tests to measure students’ proficiency. Some states choose to use nationally-normed
tests, such as the SAT and ACT for math and reading, while other states choose to create their
own criterion-referenced assessments.
Science, despite being required for accountability purposes, is not a required part of
school quality reporting (Klein, 2018). Because of this, states have even more freedom in
creating their own assessments for science. States such as Virginia with its SOL assessment,
New York with its Regents Exam, and Texas with the State of Texas Assessments of Academic
Readiness (STAAR), have constructed their own tests based on the standards that students are
expected to master for science. These tests, while created by different states and each with their
own unique qualities, have several shared characteristics. Understanding the similarities and
differences between these standardized science tests, as a sample of those administered
nationwide on a state-by-state basis, is necessary to fully understand the details and implications
of the MEA for Science; as such, each of these tests is discussed in the following sections.
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Virginia Standards of Learning Assessment. In Virginia, students must take at least
one standardized science assessment between grades three and five, grades six and nine, and
grades 10 and 12 in order to meet federal accountability (USDOE, 2016; Lane, 2018). This test
will likely be a biology-based assessment based on enrollment, though students who have
previously earned a proficient score on the Earth Science end-of-course (EOC) SOL will not be
required to take the Biology SOL unless the proficient Earth Science score was earned prior to
enrollment in 10th grade (Lane, 2018). The test consists of 60 multiple-choice, short answer,
drag-and-drop, or hot spot questions, 10 of which are considered field questions (Virginia
Department of Education, n.d.). Field questions do not count for or against a student’s score, but
rather, these questions provide information as to the strength of the question for future use
(VDOE, n.d.). Test questions are organized into five reporting categories, from which educators
can determine students’ performance based on themes of each course (VDOE, n.d.). Depending
on the course, students must earn a 50% to a 54% in order to receive a proficient score on the
exam (VDOE, 2016).
New York Regent’s Exam. In New York, the Regents Exam is administered to students
in an effort to “align with and assess the knowledge and skills set forth in the NYS learning
standards” (University of the State of New York – New York State Education Department, 2018,
para. 1). Students are required to be assessed only in particular subject areas. For science, this
includes one life science assessment and one physical science assessment during their high
school experience (New York State Higher Education Services Corporation, n.d.). These exams,
when combined with other assessments in math and reading, satisfy the accountability
requirements of ESSA (USNY – NYSED, 2018). Each test varies in format depending on the
content, but all tests contain multiple-choice and open-ended questions (New York City
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Department of Education, 2019). In order for students to earn a satisfactory score on the Regents
Exam for either of the sciences, a score of 65 or higher out of 100 possible points, determined
from a conversion scale, must be obtained (USNY – NYSED, 2009, para. 5-6). However, this
score is only necessary for students who are working towards earning an Advanced Regents
Diploma in addition to the five core subject assessments required for the standard Regents
diploma.
State of Texas Assessments of Academic Readiness. The STAAR test in Texas is
similar to those offered in Virginia and New York. Students are required to take a standardized
science assessment in Grades five and eight, as well as an EOC assessment in biology (Texas
Education Agency, 2019). The biology assessment includes 50 multiple-choice questions, of
which 40% include some component of scientific process skills (Texas Education Agency,
2018b). According to the most recently reported score conversions, students must answer 33 of
the 50 multiple-choice questions correctly in order to meet the state’s expectations of
performance (Texas Education Agency, 2018a).
While these states serve as examples as to how different states implement the testing
requirements of ESSA for accountability purposes, several other assessment models exist based
on each state’s needs and requirements. Regardless of the differences among the parameters of
testing, each of these tests have similarity in their function and design. For example, each test is
constructed in a way that measures students’ mastery of standards selected by the state. These
standards may vary from state to state, but the criterion-referenced nature of the assessment
remains consistent throughout. Likewise, each state administers these tests to satisfy the
requirements of ESSA, though not all schools use the results of these assessments for other
reporting factors, such as school quality profiles or reports.
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Maine Educational Assessment for Science
The Maine Educational Assessment for Science is part of a battery of tests intended to
satisfy the federal requirements for accountability and to inform stakeholders of the progress and
proficiency of local schools (MDOE, 2018c). The evolution from its inception to its current
status is one of rocky starts and stops, however, adding several layers to the challenge of
understanding the assessment and its implications for students, teachers, and schools.
In 1972, when the Maine Assessment of Educational Progress (MAEP) used a series of
nationally-designed tests to measure a cross-section of 4th and 8th-grade students’ in the state
(Donaldson, 2014). These tests, when compared to national averages, indicated that Maine
students were performing at high levels (Donaldson, 2014). This success continued through the
1980s and 1990s, with Grades four and eight students in Maine scoring higher than the national
average in math and reading from 1992 until 2000 (Donaldson, 2014).
In the late 1990’s, Maine was considered a leader in educational interests, implementing
Maine’s Common Core of Learning (1990) at the start of the decade and Maine Learning Results
in 1997, making the state one of the first to develop state-wide standards for students (Stone,
2018). Students’ progress towards these goals was assessed with MEA, in addition to local
districts’ self-developed assessments, though local assessments were abandoned in 2007 after
concerns about the development of these assessments and their implementation arose (Stone,
2018).
In 2009, the MEA was eliminated in favor of the New England Common Assessment
Program (NECAP), an assessment used both other states in New England, including New
Hampshire, Rhode Island, and Vermont (Stone, 2018). The change in assessment also meant a
change in learning standards; this, combined with the federal Race to the Top initiative to secure
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more funding, resulted in the adoption of the Common Core Standards and Next Generation
Science Standards (NGSS) in 2011 (Stone, 2018). The state adopted the Smarter Balanced
assessment for the 2014-15 academic year, along with 18 other states, but this test was only used
for one year due to rampant objection from students and parents (Gallagher, 2015). It was at this
time that the SAT became the assessment for math and reading skills for students and the MEA
for Science came back into play (Gallagher, 2015), as there is no SAT component that assesses
students’ scientific proficiency.
The MEA for Science is administered to students during their third year of high school.
Because ESSA dictates that 95% of students in Maine must take accountability assessments
during the specified year (MDOE, n.d.b), all students are required to take the test, though no
significant penalty is in place for students who do not take the assessment. At Hartman High
School, the SAT is given in the spring during the school day rather than on a weekend, which is
the traditional SAT administration format (College Board, 2019a), and the MEA for Science is
given the day immediately following the administration of the SAT. This is partly in an effort to
keep all testing for accountability purposes confined to the same week and under as similar
conditions as possible for all students. This, however, increases the likelihood of student burnout with regard to testing, and inhibits teachers’ abilities to review material with students
immediately prior to the assessment, which is a common practice with other assessments,
especially those such as Virginia’s SOL test, New York’s Regents exam, and Texas’s STAAR
test.
The MEA for Science includes content from both life and physical sciences (MDOE,
2018d), assessed through a series of multiple-choice and constructed response items (MDOE,
2018a). Students will answer 48 multiple-choice questions and five constructed response items,
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though eight of the multiple-choice questions and one of the constructed response items do not
count towards or against students’ final scores, as these questions are field-test items (MDOE,
2018a). Each multiple-choice question is worth one point each, while constructed response
questions are worth four points each. This gives an overall possible score of 56 points on the
assessment. Scores, however, are reported between 1100 and 1180 points. Students must earn at
least 1142 out of the 1180 points to meet the state’s expectations for performance (MDOE,
2018b).
Similar to other states’ science tests, the MEA for Science is required for federal
accountability purposes (USDOE, 2016). It is not, however, required for school quality profiles,
nor is it a consideration for graduation requirements at Hartman High School (Hartman High
School, 2019). Instead, the data collected from this assessment are used to make comparison
between Maine students and students in other states, helping stakeholders to assess the quality of
Maine’s schools and curriculum and to identify where further supports are needed (MDOE,
2018c).
Strategies to Improve Standardized Test Scores
Because high-stakes standardized testing is prevalent in nearly all public education
systems nationwide, bringing with it a myriad of potential benefits and consequences for schools,
teachers, and students, it is no surprise that educators seek to identify the factors that have a
negative impact on students’ performance on standardized assessments. Several factors that
have a negative impact on students’ performance are a much larger problem than a school and its
teachers can solve, including, but not limited to, socioeconomic status, race, child abuse and
neglect, and healthy life of individual students (Bertolini, Stremmel, & Thorngren, 2012). Other
factors, however, can have a significantly negative impact on students’ achievement, and schools
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can make changes that help to eliminate these negative influences, sometimes by making
changes to current practice and other times by abandoning part of current practice in favor of
another strategy that will provide greater gains (Teaching Tolerance, 2019). For instance,
analyzing test data, involving parents in their students’ education, focusing on bubble students,
constant monitoring of success, examining student work, and practice tests and benchmark
assessments throughout the academic year can all lead to increased student achievement as
measured by a standardized test, such as the MEA for Science (Education World, 2019).
However, expecting educators to take on these tasks, especially if they’ve never experienced
such expectations in the past, can be a daunting task. Instead of expecting these changes to be
made overnight and to full implementation immediately, it is important to examine ways in
which multiple of these strategies can be implemented with a single approach, as well as how to
support teachers while they begin the processes. Regardless, each of these approaches, whether
combined with another strategy or not, has considerable value in improving students’ scores.
Analyzing test data “allows teachers to identify the strengths and weaknesses of an entire
class as well as individual students” (National Association of Elementary School Principals, n.d.,
p. 3). Test data to be analyzed should include all high-stakes testing reports, as well as formative
and summative assessments within the classroom. By examining these data, teachers begin to
develop a sense of how and why students are performing the way they are and can
collaboratively plan interventions for each student, whether remediation or extension is needed
to meet the student’s needs. As more data are collected throughout the year, no matter how big
or small, the data must be analyzed for changes in students’ performance, and adjustments must
be made to help students to continue to grow.
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Parental involvement in the school community “improves student achievement, reduces
absenteeism, and restores parents’ confidence in their children’s education” (Garcia & Thornton,
2014, para. 5). Students whose families remain actively engaged in the school tend to earn
higher grades, perform better on assessments, and exhibit better social skills and classroom
behavior (Garcia & Thornton, 2014). Parental involvement can take many forms, including the
active, in-person participation at the school, but it may also include monitoring of online grades
and reports, setting goals with children, developing a relationship with teachers, and advocating
on behalf of the school to the greater community (Garcia & Thornton, 2014).
Making a concerted effort with bubble students, those who are performing just at or
below the threshold for proficiency, can help to boost their scores and the school’s overall
performance on an assessment by moving these students whose scores are approaching
expectations to over the mark (Marsh et al., 2006). Because these students are close to meeting
the criteria, they are likely to benefit from short-term, but intense remediation of missing skills
and earn a qualifying score the next time they take the assessment. However, focusing on these
students at the exclusion of students who are far below the threshold for success is a dangerous
practice, as well, as these students could also benefit from remedial efforts, potentially enough to
also boost these students over the mark necessary to meet the state’s expectations. Instead of
focusing on one group exclusively, educators would be wise to include all students, even those
that are high-achieving, moving all students along the continuum of progress, though working
diligently and intentionally so that those close to meeting expectations will, in fact, meet them
(Marshall, Kane, & Wilson, 2015).
Monitoring students’ progress through the use of benchmark assessments can provide
additional indicators as to how students will perform on a high-stakes assessment. Because
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benchmark assessments are “assessments administered periodically throughout the school year,
at specified times during a curriculum sequence, to evaluate students’ knowledge and skills
relative to an explicit set of longer-term learning goals” (Herman et al., 2010, p. 1), teachers can
make note of students’ progress towards the end-of-course goal, which may be a high-stakes test,
such as the MEA for Science. When these tests are constructed in a way that not only mimics
the structure of the questions on an assessment such as the MEA for Science with regard to the
questioning stems, but also the rigor of the questions, students are likely to perform better on the
actual assessment. These benchmark assessments provide information about students’ ability to
retain information, as the assessments are typically cumulative in nature. Likewise, when
authentic questions are used, students become familiar with the format of the test and are more
relaxed when they take the high-stakes assessment later on. If constructed properly with clear
intentions with regard to the purpose of the test and the users, benchmark assessments are useful
for informing instructional practice and policy, as well as decision-making at all levels (Herman
et al., 2010). Constant monitoring of student work is also critical to the success of students on
high-stakes assessments. Rather than being reactive to students’ shortcomings and offering
remedial work, teachers should be pro-active and offer supports and interventions throughout
lessons so that students don’t first fall behind and then be expected to catch up.
One of the most critical steps that educators should take to ensure that students are
prepared for high-stakes testing is to ensure that instructional practices are well-aligned to the
standards assigned to the course. A common way to accomplish this is by “unpacking” a
standard— “the process of taking the text of each standard and translating it into actual teaching
strategies” (WiseWire, 2016, para. 1). By doing this, teachers become aware of the knowledge
and understandings students must possess in order to be deemed “proficient” with the standard,
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but the associated skills can also be identified, which is critical in understanding how students
will demonstrate their mastery of the content. Once it is understood what is to be taught and
understood by students, teachers are better able to match activities and instructional practices to
meet students’ needs.
Another common way that teachers can improve instructional practices is to understand
how the standards are vertically aligned from one course to another throughout a student’s
educational experiences (Case, 2005). In the case of the MEA for Science, this is particularly
important when examining student’s Grade 9-11 course offerings, as the standards assessed on
the MEA for Science are to be taught during these three academic years. Theoretically, however,
this should be happening at all levels, including with the elementary and middle school curricula,
as well. If, and when, that is done, the district as a whole can ensure a vertically-aligned
curriculum, creating a cohesive and thorough science education experience for students, which
will aid them in achieving higher scores on high-stakes assessments.
Student Motivation
As noted in previous sections, the MEA for Science is considered a high-stakes
standardized tests with regard to its necessity for federal accountability (MDOE, 2018c).
However, because the MEA for Science is not linked to students’ grades for a particular course
or graduation requirements, it is a reasonable assumption that some students may not feel as
though the test is high-stakes as other assessments, such as the SAT which is used for college
admission and scholarship purposes. As such, this reduced student motivation to perform well
on the MEA for Science may have a negative impact on students’ scores (Wolf & Smith, 1995).
Early in their academic career, students tend to be much more motivated and engaged in
their education than they are at the end of it (Hulleman & Hulleman, 2018). That is, elementary
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students tend to have a higher level of motivation to perform well than their high school
counterparts. Mathewson (2019) asserts that the reason for students’ declining motivation as
they progress though public education occurs because of changes in students’ excitement about
what they are learning. Early on, students are excited to be learning new things, but as they
advance, they are required to learn things about which they are not passionate, changing
motivation from learning for the sake of learning, an intrinsic motivation, to performing for the
sake of earning a grade or credit, an extrinsic motivation (Mathewson, 2019). Wolf and Smith
(1995) further state that, “when a test is of direct consequence to an examinee, that person may
be more motivated to put forth a strong effort than under nonconsequential conditions” (p. 239),
meaning that extrinsic motivations, especially at the high school level, can provide more
motivation for students to do well than other motivators. What consequences are tied to the
MEA for Science, however, whether positive or negative, are minimal, all but eliminating
extrinsic motivation and most certainly reducing the intrinsic motivation, as well.
Short of changing graduation requirements and the direct relationship between students’
course grades and their performance on the MEA for Science, ways to increase students’
motivation lies in the hands of science teachers at Hartman High School. However, several
practices within the classroom can positively impact students’ motivation (Martinez, 2018;
McKay, 2015). These practices include encouraging students to get plenty of rest prior to the
test and to engage in stress-reducing activities, setting high expectations, building a culture of
success around testing, building positive student-teacher relationships, and positively influencing
student mindsets (Martinez, 2018; McKay, 2015). The key, however, to increasing students’
motivation on standardized tests is to determine what is causing students to be unmotivated in
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the first place and to then develop a long-term plan of action so that students are motivated not
only when they take the test, but throughout the entire school year (Clay, 2016).
Teacher Effectiveness
Teachers’ effectiveness in the classroom has a significant impact on student performance
on a variety of assessments, including standardized tests such as the MEA for Science (DarlingHammond & Youngs, 2002). For this study, the definition provided by Johnson and Semmelroth
(2014), that effectiveness is the act of consistently producing higher academic gains among
students, will be applied. Though standardized tests can provide a significant amount of data
regarding students’ academic performance, it cannot and should not be the only source of
information in determining a teacher’s effectiveness (Piro, Dunlap, & Shutt, 2014). In fact,
several factors contribute to teachers’ effectiveness, including a strong content knowledge
(DeMonte, 2015), college degrees earned (Stronge, 2018), and teaching credentials obtained by
educators (Darling-Hammond, 2015). Professional development, both for new teachers and ongoing support for veteran teachers, plays a significant role in teachers’ effectiveness (American
University, 2019). Further, factors such as the size of the class and the overall size of the school
play a critical role in student achievement (Blatchford, Chan, Galton, Lai, & Lee, 2016), as well
as teachers’ attendance patterns and the qualifications of substitute teachers (Okeke, Shumba,
Rembe, & Sotuku, 2015). Determining how these factors contribute to students’ scores on the
MEA for Science is a critical step in determining how scores can be improved.
Teacher training. The instructional environment at a school, directly linked to students’
academic performance, is a determining factor of the effectiveness of classroom instruction
(Heck & Hallinger, 2014). When teachers have an appropriate education prior to beginning their
teaching careers, are able to demonstrate content-based competency, and possess teaching
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credentials required for the course they have been assigned to teach, they are more likely to
construct and deliver high-quality lessons for their students (Curry, Reeves, McIntyre, & Capps,
2018; Rice, 2003), increasing students’ understanding of skills and concepts measured by highstakes tests, such as the MEA for Science.
Studies have indicated that students are more likely to be successful in a given field if
their teacher possesses a college degree in that area of study rather than a generalized teaching
degree (University of Missouri-Columbia, 2018). This is particularly true for high school-level
courses, which are typically highly-specialized and focus on discrepant skills that are more likely
to be used by students in future endeavors. That is, skills and understandings garnered in these
courses are very specific as compared to the generalized topics of the elementary and middle
school experiences. Because of this, the more aligned a teacher’s degree is to the content to
which they are assigned to teach, the better the academic outcome for their students.
Often, especially at the high school level, teachers are either career-switchers or do not
have a formal degree in education. These teachers have a degree in their discipline followed by
education courses that meet the requirements for teaching in a public school system. Many of
these teachers have experience in industry prior to teaching; that is, they have used their degree
for employment outside of the world of education (Wilcox & Samaras, 2009). Still, others have
a degree in a field unrelated to the subject they teach, but they have acquired the credentials
necessary to be employed as a teacher. Alternative paths of certification have grown in
popularity, as a critical shortage of teachers in certain content areas and in urban settings has
remained an issue, along with the high attrition and retirement rate of teachers (USDOE Office
of Innovation and Improvement, 2004).
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Students whose teachers who have taken an alternative path to licensure are not
necessarily at a loss when it comes to the instruction they receive. In fact, the pre-service
experiences their teachers have had can greatly enrich their educational experiences in the
classroom (Lynch, 2016a). The difference, however, lies in the content delivery methods
utilized by the teacher. Career switchers often start their teaching careers without a full gamut of
education courses, limiting the range of the instructional models with which their teachers may
be familiar. As such, instructional delivery can be limited to only a few strategies; targeted
interventions may be lacking for students who are struggling to learn content and enrichment
opportunities may be lost for advanced students. The overall instructional planning is often
limited for teachers that enter the profession through alternative routes (Lynch, 2016a), and the
outcome of poor planning lies in the poor execution of lessons, greatly impacting students’
performance on assessments such as the MEA for Science.
Regardless of the method by which teachers enter the profession, all teachers are required
to be highly-qualified (USDOE, 2004). In order for a teacher to be considered highly qualified,
he or she must have earned a bachelor’s degree and full state certification, and he or she must
prove him or herself competent in the subject which he or she teaches (USDOE 2004). For
middle and high school teachers, competency must be demonstrated via a subject-matter test, a
major in the subject or credits equivalent to a major, an advanced certification from the state, or a
graduate degree prior to starting their careers (USDOE, 2004). For teachers already in the
profession assigned to teach a new subject, additional requirements are necessary and can
include prior teaching experience, professional development, and subject-matter knowledge
(USDOE, 2004).
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When a teacher is employed by a school and a district, it is the responsibility of both the
school and the district to ensure that professional growth and development occurs throughout the
teacher’s employment. This professional development is the key to ensuring that best practices
are used in the classroom, which can lead to improved scores on standardized assessments, such
as the MEA for Science (Fischer et al., 2018). In order for professional development to be
effective, however, it must be crafted and encouraged in a way that makes teachers value their
experience and seek their own professional development in addition to what is offered at the
school, rather than feeling that the development is forced and simply a requirement rather than an
opportunity for growth. Developing a culture that supports a growth mindset in a school is
imperative to the growth of the individuals within the organization (Dweck, 2000), and because
intelligence is malleable, it is critical that the expectations for growth is cultivated.
Administrators must empower teachers, and teachers must encourage one another to grow if
students’ academic achievement is to improve.
Professional development. Professional development, whether in-house, workshopbased, online, or full-term courses, helps teachers to stay abreast of current trends in education
and empowers them to use a variety of strategies to help their students learn. When teachers are
able to correctly implement a variety of instructional practices, they are better able to increase
student learning, which translates to improved performance on standardized assessments. As
such, professional development must be targeted in order to most effectively and efficiently meet
the needs of teachers; school- and district-level administrators must be able to clearly identify
areas for improvement of both individuals and teaching faculties as a whole in order to plan for
appropriate opportunities.
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Professional development is considered effective if it “is content focused…incorporates
active learning…supports collaboration…uses models of effective practice…provides coaching
and expert support…offers feedback and reflection…is of sustained duration” (DarlingHammond, Hyler, & Gardner, 2017, para. 4). Administrators must also ensure that professional
development is executed in a way that is most beneficial for teachers. This includes a variety of
methods that are implemented in a frequent and ongoing manner, focused on both general
instructional practices as well as those that are course- and content-specific, intensive and
continuous, and monitored for success (Kosanovich & Rodriguez, 2019). Failure to ensure that
these considerations are made when developing and implementing professional development can
lead to ineffective practice of teachers, resulting in a negative impact on students’ scores on
assessments such as the MEA for Science.
New teacher support. Regardless of the path by which teachers enter the profession,
those who are new to their role in the classroom certainly need support as they become familiar
with their new charge. Teaching is no longer simply delivering instruction; rather, teachers must
also be well-versed in mediation, discipline, customer service, documentation, differentiation,
accommodation, data analysis, committee work, technology, and a seemingly endless list of
other duties that are otherwise undefined in most job descriptions. Learning how to manage
these responsibilities, on top of the expectation to provide an education to students, linking prior
knowledge to new material in an effort to prepare them for their futures, is difficult for even the
best and most prepared teachers. A purposeful new teacher support program can be the key to
minimizing the stress caused by these responsibilities, helping teachers to build efficacy and
competency, while minimizing the burnout that is often experienced by teachers overwhelmed as
they enter the profession (Ingersoll, 2012).
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In fact, research has shown that new teacher support programs, or new teacher induction
programs, can be the key in retaining high-quality teachers. New teachers that received no
support as they entered the profession have a predicted turnover rate of 41%, while those with
basic support, which includes mentoring and a supportive administrator, have a 39% probability
of turnover, and those who participated in a more comprehensive support program has a
predicted turnover rate of 18% (Johnson, Berg, & Donaldson, 2005, as cited in Solomon, 2016).
Additionally, new teacher support programs not only help to improve retention rates, but such
programs have also resulted in a marked improvement in the quality of instructional practices
used by new teachers (California County Superintendents Educational Services Association,
2016); transferring skills learned during teachers’ college experiences can be challenging without
the support structures of a formal induction program (Kielwitz, 2014). The combination of
teacher retention and the use of high-quality instructional methods often produces higher levels
of student achievement (California County Superintendents Educational Services Association,
2016).
New teacher support programs come in a variety of shapes and sizes, as well as
differences in which teachers are invited to participate. While it is critical that each program
matches the school, district, and teachers that it intended to serve, there are common
characteristics that should be shared among all programs. The Massachusetts Department of
Education has set forth standards by which induction programs in the state must abide (MDOE,
2002). From these standards, recommendations as to what components induction programs
should contain were developed. These recommendations include a new teacher orientation that
provides pertinent information about the school and district, mentoring relationships that can
involve observation and collaborative teaching and planning, support teams upon which new
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teachers can rely, workshops specifically targeted to the needs and concerns of new teachers, and
evaluation so that new teachers can develop self-reflection skills in their efforts to grow as
professionals as outlined by expectations, standards, and processes (MDOE, 2002). According
to Huling-Austin (1990, as cited in Stansbury & Zimmerman, 2000), the goal of such programs
is
improving teacher performance, increasing the retention of promising beginning teachers,
promoting the personal and professional wellbeing of beginning teachers, satisfying
mandated requirements for induction and/or licensure, and transmitting the culture of the
system to beginning teachers.
Though the goals of new teacher support programs are universally applicable, the manner
in which the goals are met depends on the needs and resources of individual schools and
districts. The most comprehensive new teacher support programs are those that not only
introduce new teachers to the ins and outs of their new teaching assignment, but ones that also
continue throughout the year and are sustainable and responsive to teachers’ needs (Haver, n.d.).
Some programs are lengthy, with new teachers participating for up to their first three years,
while others are very short, occurring at the beginning of the school year, sometimes prior to the
arrival of returning staff.
One of the most notable induction programs is the New Teacher Center based in
California. The New Teacher Center (NTC) is a non-profit organization that strives to provide
support structures and resources to schools and new teachers to help improve instructional
practices in four key areas: “student learning, educator effectiveness, leadership development,
and optimal learning environments” (New Teacher Center, 2019, para. 2). The organization
focuses on cycles of support, during which observations are conducted and feedback is provided
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to new teachers by a mentor teacher that has received training from the organization. These
observations are available in an online portal (New Teacher Center, 2016c) and include selective
scripting, seating chart: movement, interaction, and behavior patterns, and content, strategies,
and alignment (New Teacher Center, 2016b). Additionally, forms and protocols are available for
new teachers that focus on analyzing student work, lesson plans, and parent communication
(New Teacher Center, 2016a).
The New Teacher Center recommends that all new teachers participate in an induction
program for the first two to three years of their careers at a minimum (Jacobson, 2018). Other
programs, such as Greenville Public School District in Mississippi, recommend three to four
years of support, with the expectations and experiences changing from year-to-year based on
teachers’ individual development (Greenville Public School District, n.d.). Still, other programs
offer formal support for teachers only during their first year of employment with a district,
though the relationships formed during the process can foster further development for years to
come.
While full-fledged induction programs are not feasible in all situations, all programs
should, at a minimum, include a mentoring component. Mentors should be paired intentionally,
using the best teachers to help guide new teachers as they navigate their first year. These
pairings can be determined by proximity of classrooms, similarity in content, and commonality
in educational background, among other characteristics. However, according to Steelman
(2018), the best partnerships result when the mentor and mentee teach at least one common
course. This allows the partnership to focus on instructional strategies and classroom
management techniques, both in general and for specific lessons (Steelman, 2018). Mentoring
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relationships also thrive when partners are able to meet frequently, are reflective, and encourage
positivity, despite the vulnerability of such a relationship (Steelman, 2018).
Teachers that feel supported are more likely to remain in the field, and studies have
shown that these programs help to greatly reduce the attrition rate of new teachers, which can be
as high as 40-50% of new teachers (Grissmer & Kirby, 1987, 1992, 1997; Hafner & Owings,
1991; Ingersoll, 2003; Murnane, Singer, Willett, Kemple, & Olsen, 1991, as cited in Ingersoll &
Strong, 2011). Because the correlation between new teacher support programs, teacher retention,
and student performance is strong, it is necessary to determine the level to which teachers at
Hartman High School feel supported, not only currently, but also the level of support that they
received upon starting at the school in order to solve the problem of low assessment scores on
the MEA for Science.
Class and school size. The size of the class in which students are enrolled can have a
direct impact on the instructional experience students have. When relationships between
students and teachers flourish, opportunities for remedial and enrichment opportunities become
available, behavioral challenges subside, and student engagement increases (Higgins, 2014).
Unfortunately, staffing is limited in many schools due to budget constraints, causing class sizes
to grow and students’ learning and academic achievement to be compromised, as measured in a
number of ways, including standardized assessments such as the MEA for Science.
Students’ perceptions and sense of belonging within a classroom can be a determining
factor of their academic achievement. When meaningful relationships exist between students
and their teacher, students are more likely to want to please their teacher, resulting in improved
behavior (Boynton & Boynton, 2005) and a likeliness to engage in challenging activities that are
outside of their comfort zones (Thompson, 1998). Students feel more confident taking risks
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when trying new skills and activities, while being more engaged in their learning, out of a desire
to please their teacher and avoid negative interactions (Thijs & Fleischmann, 2015). Because of
this, students are more likely to deepen their understandings, which can translate to higher
assessment scores.
In schools where student-to-teacher ratios are small, students are more likely to receive
one-on-one instruction, which can benefit struggling learners as they receive remedial support, as
well as high-achieving students who engage in enrichment activities (Cuseo, 2007). These
individual interactions with the teacher provide the opportunity for relationships to develop
between students and the teacher; positive relationships as such can foster an intrinsic motivation
in students that develops from the extrinsic motivation to impress the teacher (Kalenze, 2016).
Therefore, positive relationships between teachers and students, when given the time to develop
and be cultivated, can increase students’ achievement; determining the extent to which teachers
feel relationships exist at Hartman High School informed the recommendations for improving
the scores on the MEA for Science at the school.
Students’ behavior and level of engagement both tend to improve in smaller classes
(Finn, Pannozzo, & Achilles, 2003). This decrease of behaviors that take away from students’
learning and the increase in student engagement allows students to better interact and understand
new learning. This is particularly true for low-achieving students; with its results shared at a
conference in March of 2008, a British study found that smaller class sizes are particularly
beneficial in supporting academic success for these students (Viadero, 2008). Further, research
has shown that students in smaller classes can be as many as two months ahead of their peers that
are in larger classes (National Council of Teachers of English, 2014); these same students were
shown to perform better on assessments. However, Osborne (2018) cautions against putting too
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much stock in the impact of smaller class sizes on performance, as studies of the impact of
smaller class size on achievement by both Hoxby (1998) and Chingos (2010) show that smaller
class sizes do not necessarily correlate to better performance on standardized assessments.
Teachers with small class sizes are more likely to feel less overwhelmed by their teaching
responsibilities, spending less time grading for the sake of grading and devoting more time to
offering meaningful and growth-minded feedback to students (EF Academy, 2019). Meaningful
and timely feedback provides students with information as to whether or not they are
appropriately learning the new skill or task at hand; in order to be effective, however, it must be
as specific as possible, given immediately, address the student’s work towards a specific goal, be
presented purposefully, and involve the student (Stenger, 2014). In addition to providing the
opportunity for teachers to provide this sort of feedback, smaller class sizes also foster a
community in which students are open to receiving feedback from their peers, and the
management of this process is much more successful with smaller groups of students rather than
larger groups. This feedback can help students to grow in their academic achievement as
measured by a variety of indicators, including the MEA for Science.
Teachers with smaller classes are also more likely to reflect on their lessons in
meaningful ways, seeking to improve their craft, not only for the next time they teach the same
lesson, but also for the next time they teach any lesson. This introspective approach to
improvement allows the teacher to focus on areas that she feels will create the best learning
opportunities for her students (Shandomo, 2010). This can translate to more buy-in with
presented with professional development or other opportunities that allow for personal growth
that will be transferred into practice. This practice can greatly enhance a teacher’s effectiveness,
which is then evident in students’ learning.
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Small class sizes can also lead to an increase in teacher effectiveness and efficacy
because teachers are better able to form relationships with their students. Logically, the fewer
students teachers have in their classroom, the more one-on-one time they can effectively spend
with each student, fostering a relationship that empowers students to challenge themselves
academically (Thompson, 1998; Thijs & Fleischmann, 2015). These relationships are able to
bolster students’ confidence when it is waning in the face of an obstacle and are part of the
celebration when students find success. When these correlations are recognized by teachers,
their own confidence soars and enthusiasm for teaching climbs, both of which translate to better
instruction and better academic achievement for students (Ware, 2002).
Teacher attendance. Just as students’ attendance in imperative to their success at
school, so is a teacher’s attendance necessary for the success of her students. When these
absences occur with enough frequency, students’ learning is not only disrupted, but their overall
academic performance is at risk (Okeke et al., 2015). Most notably, when teachers are absent in
the weeks and months immediately prior to testing, students’ scores tend to suffer considerably.
Though substitute teachers are hired in the absence of a full-time educator, lessons are far less
effective with a substitute teacher present than when the regular classroom teacher is in
attendance (Okeke et al., 2015). Therefore, this study seeks to determine if teachers’ attendance
has a negative impact on the MEA for Science at Hartman High School.
Research currently demonstrates that teacher absenteeism does, in fact, have a negative
impact on students’ performance on student achievement. In fact, Miller, Murnane, and Willet
(2007) found that as few as 10 teacher absences can have a detrimental effect on students’
performance on standardized assessments; what is alarming about this finding is that each
teacher misses an average of 10 school days per academic year. Though these 10 days do not
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necessarily occur consecutively, the impact it has on student learning often exceeds a 10-day
deficit (Whelan, 2008). While some studies, such as that of Ehrenberg and Brewer (1995), noted
that teachers’ attendance did not have a considerable impact on students’ test scores, other
studies have noted the significantly negative impact teachers’ absenteeism has on students’
assessment performance (Aucejo & Romano, 2016; Pianta & Ansari, 2018). Because of the
conflicting findings in these prior studies, the current study is warranted to determine the impact
of teachers’ attendance patterns on students’ performance on the MEA for Science at Hartman
High School.
Substitute teacher qualifications. When teachers are absent, substitute teachers are
typically hired on a day-by-day basis to ensure that students continue to receive their regular
classroom education. While the intentions of this practice are sound, several issues lie within the
hiring of substitute teachers. These issues generally lie in the lack of qualifications of substitute
teachers due to inexperience with both content and classroom management techniques.
In a study by Westrick, Le, Robins, Radunzel, and Schmidt (2015), it was found that
students are more likely to exhibit challenging behaviors when a substitute teacher is present
than when their regular classroom teacher is in attendance. This is partly due to the change in
the daily routine, the lesson plans provided, which often incorporate less-engaging activities, and
a lack of connection to the substitute teacher in a way that mimics the relationship between the
regular classroom teacher and students (Davies, 2019). Because a substitute teacher is usually
employed one day at a time, he is less likely to form these relationships, ones that would
otherwise lead to an understanding of students’ academic needs in a way that can help them to be
successful. This, in turn, can have a negative impact on students’ learning and their later
performance on standardized assessments, such as the MEA for Science.
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Perhaps the biggest concern with substitute teachers is that they seldom have the full
teaching credentials that regular classroom educators are required to possess. Though some
substitute teachers are, in fact, retired full-time educators or individuals with full teaching
credentials, but not employed in a full-time position, many possess the minimum qualifications
necessary. In Maine, a substitute teacher can be employed up to 10 days in any position with
only a General Education Diploma (GED) or high school diploma (National Education
Association, 2019b). A more alarming detail of the substitute policy in Maine is the trend for
schools to hire substitute teachers who fail to possess the appropriate content knowledge and
classroom skills as long-term substitutes for various vacancies (National Education Association,
2019). Add to this detail the fact that schools do not need to notify parents and guardians of the
hiring of an underqualified teacher for a position per the NCLB Act (2002), as the substitute is
not hired as a full-time teacher, and students’ success becomes even more at risk, as parents are
unaware of the need to advocate for their children differently than if a full-time teacher were
hired.
Instructional Resources
The instructional resources available for use in the classroom can strongly support
students’ learning in the science classroom. Textbooks, electronic resources, and consumables
for hands-on learning, among other tools, are available for teachers to use in their classrooms,
but without the assurance that these resources are closely aligned with the content, rigor, and
abilities of students in the classroom, these tools can be ineffective (Matthews, 2012). However,
when classroom instructional resources are appropriate, the resources can have as significant of
an impact on students’ learning as would reducing class size by 10 students (Koedel & Polikoff,
2017).
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While factors that should be considered when selecting appropriate resources for
classroom instructional purposes vary from district to district, many similarities exist between
selection criteria. These include supporting the goals and objectives of the course, school, and
district, be appropriately matched to students’ age, social, and emotional development, and offer
diverse applications in terms of difficulty, appeal, and points of view (Urbandale Community
School District, 2019; Committee on Undergraduate Science Education, 1997). In order to
understand if and how resources are matched to the goals of the course, school, and district,
individuals tasked with choosing resources, whether as a committee on behalf of a larger group
or individual teachers selecting tools for their classrooms, a thorough understanding of the
underlying beliefs of the school and district must be present in order to ensure that resources are
not misaligned. Likewise, a deep knowledge and understanding of all course standards and the
way in which these standards are interwoven throughout the course will help to ensure
appropriate materials are selected.
Because students have unique learning needs and desires, selecting a variety of
appropriate learning tools is critical to their success in learning science. Understanding how the
variety students and their abilities in all academic and social areas impact and are impacted by
the use of different instructional resources provides the foundation upon which choices for
instructional resources can be made. While textbooks have been the long-standing choice as the
primary instructional resource, a variety of options now exist, available from both from
publishing companies and in piecewise format with a careful search by educators. These
resources can include the textbooks themselves, along with workbooks, worksheets, and
manipulatives, such as flash cards, games, models, and activities, to help support classroom
instruction. Electronic resources are also available in a variety of formats, including apps,
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websites, movies, podcasts, and online activities. These tools can be used in several different
combinations to best meet the learning needs of students, but first, teachers must have a sound
understanding of students’ learning needs.
Summary
This literature provided theoretical frameworks associated with the study, including
Piaget’s Theory of Cognitive Development regarding how children learn in stages and the Binet
and Simon’s Intelligence Theory that has long served as the framework for standardized tests.
Additionally, the history of standardized testing, the structure of standardized tests, the use of
standardized testing in science nationwide, the history and evolution of the MEA testing process,
including the use of the MEA for Science, underlying factors that impact students’ performance
on assessments, and strategies and interventions that can improve student achievement as
measured by standardized tests was provided. These strategies include analyzing test data,
involving parents in their students’ education, focusing on bubble students, constant monitoring
of success, examining student work, and practice tests and benchmark assessments throughout
the academic year, as well as unpacking standards and ensuring a vertically-aligned curriculum.
The literature shows that strategies exist that can improve student performance on standardized
assessments, which serve as one of several indicators of students’ proficiency as related to
standards. This then beckons the question, what strategies and interventions can be implemented
at Hartman High School to improve students’ performance on the MEA for Science? More
research is necessary to determine what strategies are already in place and which ones would
most benefit students in both the short- and long-term application. The literature emphasizes the
importance of research in this area; therefore, this applied research study sought to contribute to
the field of knowledge and to narrow the gap in the research and literature concerning the
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strategies that can best aid students and teachers in achieving higher scores on standardized
science assessments, such as the MEA for Science.
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CHAPTER THREE: PROPOSED METHODS
Overview
The purpose of this applied research study is to identify factors that impact students’
performance on the Maine Educational Assessment (MEA) for Science and to devise a plan to
improve students’ performance on the assessment. The MEA is part of a series of tests that
“measure the progress of Maine students in the areas of English, Language Arts, and Literacy,
Mathematics, and Science” (MDOE, 2018c, para. 2). This test, administered to students during
their third year of high school, is a comprehensive exam that includes topics from both life and
physical sciences. Historically, the scores on the MEA for Science at Hartman High School have
revealed that 51.85% of students failed the MEA for Science in the last three years (MDOE,
n.d.).
This chapter defines the study and its purpose, including the research design and
questions, as well as the setting in which the study will occur. Participants are described, as
well, along with the researcher’s role within the school and in the study. Data collection
procedures are identified and are followed by the data analysis protocols to be employed. The
chapter concludes with a discussion of the ethical considerations of the study.
Design
A multimethod research design will be used for this applied study, incorporating both
qualitative and quantitative methods. An applied research design is an appropriate approach for
this study, since “applied research uses scientific methodology to develop information to help
solve an immediate, yet usually persistent, societal problem” (Bickman & Rog, 2009, p. x). This
design uses both qualitative and quantitative data, the combination of which “together, provide a
better understanding of your research problem than either type by itself” (Creswell, 2015, p.
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537). The multimethod approach to this study will be “used to gain complementary views about
the same phenomenon or relationship” (Bickman & Rog, 287), allowing the researcher to
triangulate data gathered from three different sources and through three different means. The
qualitative component of this study includes an interview, while the quantitative components
include a Likert-scale survey, for which questions are developed based on the Literature Review,
and the review of archival data, including documents from the MDOE regarding students’
performance on the MEA for Science at Hartman High School over the context of several years.
Research Questions
Central Question: How can students’ scores on the Maine Educational Assessment for
Science be improved?
Sub-question 1: How would teachers and administrators in an interview solve the
problem of low test scores on the MEA for Science at a suburban public high school in
southeastern Maine?
Sub-question 2: How would science educators participating in a survey solve the
problem of low test scores on the MEA for Science at a suburban public high school in
southeastern Maine?
Sub-question 3: How does a review of documents inform the problem of low test scores
on the MEA for Science at a suburban public high school in southeastern Maine?
Setting
The site selected for this study is a suburban public high school in southeastern Maine.
The school serves four towns and 739 students, of which are 52% male and 48% female (US
News, 2018). The minority enrollment is 6%, and 32% are considered economically
disadvantaged (US News, 2018). A total of 64 teachers serve the school, resulting in a 12:1
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student-to-teacher ratio (US News, 2018). School administrators include a principal and two
assistant principals, as well as a Director of Student Services.
For this study, the school’s science department will be the focus. The science department
is comprised of 10 teachers and offers a total of 17 courses. These courses include:
•

General, Academic, and Honors level 9th Grade Science

•

General, Academic, and Honors Biology

•

General, Academic and Honors Chemistry

•

Chemistry/Physics combination course

•

Academic and Honors Physics

•

Advanced Placement (AP) Biology

•

AP Environmental Science
Within the department, leadership is shared among four teachers who, when

responsibilities are combined, act as the department chairs. Instructional decisions, including
which courses are taught and the standards associated within these courses, are generally
determined within the department, though administrators have input and oversight, and
graduation and students’ enrollment needs are also considered.
The site is an ideal selection for two significant reasons. First, the school’s poor
performance on the MEA for Science in recent years makes it an ideal setting for the study. It is
critical to focus on these scores and the efforts necessary to raise students’ performance, as
improving students’ performance on this assessment may ultimately lead to increased funding
and programming for the school (CNN, 2012). Doing so may also boost the community’s
confidence in the school and its ability to prepare students to be contributing members of society
upon graduation. Secondly, because the researcher is an employee at the school, ease of access
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and support for this research within the school makes it an ideal site.
To protect the identity of the school and participants in this study, pseudonyms will be
used. These pseudonyms include Hartman High School, Mrs. Harrison, Mr. Gilmer, Ms.
Marion, Mr. Preston, and Mrs. Lewis.
Participants
For this study, nonprobability sampling will be used. Nonprobability sampling includes
the selection of individuals as participants because they are “available and convenient and
represent some characteristic the investigator seeks to study” (Creswell, 2015, p. 144). Such
sampling is “best used to provide information about specific cases or members of the study
population that are intrinsically interesting or important for the study” (Bickman & Rog, 2009, p.
79). That is, purposeful sampling, the selection of participants and ties in order to better
understand a central phenomenon (Creswell, 2015), will be used to select the five participants for
the interview component of this study from administration and the science department at
Hartman High School based on their familiarity with the school’s historical performance on the
MEA for Science. In this sample, three participants are males, aged 48, 58, and 60, and the two
other participants are females aged 37 and 59.
The survey will be sent to a total of 15 participants. This sample includes the five
interview participants, along with three additional teachers in the department, each of which has
been teaching at the school for three years or less, two special education collaborative teachers
for the science department, the school’s testing coordinator, who is also a school counselor, a
retired science department chair with 30 years of experience at the school, and three additional
administrators, two of which have been at the school for three years or less. The additional
participants in this sample include four males and seven females. Three participants’ ages were
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in the 21-29 range, four each in the 30-39 and 40-49 ranges, one in the 50-59 range, and three in
the 60 and older range.
These added teachers will be suitable candidates for the survey portion of the study, as
they have a direct influence on students’ performance on the assessment, but they are not ideal
participants for the interview, as their familiarity with and influence of prior years’ scores is
minimal.
The Researcher’s Role
Because I, the researcher, am a science teacher at Hartman High School, the motivation
for this study lies in an effort to improve my students’ education as evidenced by their
performance on the MEA for Science. Improved scores not only provide evidence of the
students’ learning, but the increase in scores may lead to additional funding for the school and its
programs from various entities. Improved scores also build the community’s confidence in the
school’s ability to provide an education to students that will equip them for their future
endeavors.
The participants in this study are my colleagues. The participants will be made aware of
my intentions of this study, as well as the importance the research has with regard to future
instructional efforts to improve MEA for Science scores at Hartman High School.
Bias and assumptions that will be brought to this study by myself are a result of my
position within the school and previous employment experiences. As a science teacher at
Hartman High School, I am aware of the need to improve students’ performance on the MEA for
Science, as well as the positive implications this can have for the school and my position within
the school. Because of the researcher’s position within the science department, bracketing will
be used to remove the researcher’s own perspective from the findings of the study (Creswell &
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Poth, 2018). The researcher assumes, based on casual conversations and interactions prior to this
study, that a systematic approach to improving students’ performance on the MEA for Science
has not been implemented.
I have also been employed as an instructional coach for science with a previous school
district. This position allowed me to offer suggestions to science teachers, science departments,
and administrators regarding daily instruction, assessment, and data analysis; this experience
honed my skills in identifying areas for improvement and implementation processes.
In this study, my role will be multifaceted, just as the study itself uses a multimethod
approach. I will be the interviewer, responsible for developing the interview questions,
transcribing the interviews, and noting the tone and inflections throughout each interview. I will
also be required to ask follow-up questions in a timely manner during the interview. During the
qualitative component of the study, participants will be at ease in my presence due to my
employment within and the camaraderie among the department. For the quantitative components
of the study, I will review archival data in the form of test scores and analyze the results of the
Likert-scale survey to be administered to all science teachers in the science department at
Hartman High School.
Procedures
Prior to beginning the process of data collection and analysis, the researcher will secure
approval for the study from the Institutional Review Board (IRB) at Liberty University (see
Appendix A for IRB approval). This process will include the approval and defense of the
research proposal, as well as a review of the research by the IRB (Liberty University, n.d.). The
IRB review process requires the researcher to complete the General IRB Application and
Signature Page, which will then be sent to the researcher’s Dissertation Chair. Once the
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documents are approved by the Chair, they will be sent to the IRB by the researcher (Liberty
University, 2019b). Any revisions suggested by the IRB will be made to the study prior to
gathering data (Liberty University, 2019b).
Permission will also be secured from the principal of Hartman High School, as well as
the superintendent of the district, to conduct the research at the school and to utilize information
available regarding the school’s performance on the MEA for Science. See Appendix B for
permission request letter and permissions. Participants will be elicited via personal
communication with science teachers and administrators at Hartman High School, and consent
forms will be secured from each participant prior to beginning data collection. See Appendix C
for consent forms.
Data Collection and Analysis
An applied research study requires the use of a combination of both qualitative and
quantitative approaches, with at least one of these data collection methods being an interview
(Liberty University, 2019a). This combination is beneficial, as each approach brings different
value. For instance, qualitative approaches allow participants’ thoughts, feelings, and ideas to be
considered in the context of the study (Denzin, 1989, as cited in Rahman, 2017). In contrast,
quantitative approaches tend to reduce bias when collecting and analyzing data, producing
reliable, valid, and generalizable results (Dowd, 2019). For this study, an interview, Likert-scale
survey, and review of documents will be used as the primary data collection methods. Each of
these methods will address one of the research sub-questions, and the data collected will be
triangulated to develop a solution for the problem of low test scores on the MEA for Science at
Hartman High School. The triangulation of data will allow the researcher to find common
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themes among data, including disconfirming evidence, helping to limit the researcher’s bias in
the study (Creswell & Poth, 2018).
Interview
The first sub-question for this study will explore how teachers and administrators would
solve the problem of low scores on the MEA for Science at Hartman High School located in
southeastern Maine. To answer this question, data will be collected in a qualitative manner via a
16-question semi-structured interview. This approach is appropriate for this study, as it allows
for the researcher to construct an interview guide based on specific topics to be investigated, and
it allows the researcher to format questions in a way that incorporates previous answers and each
participant’s experiences (Bickman & Rog, 2009). This interview will be conducted with five
participants at Hartman High School, all of which are either administrators or teachers in the
science department. The participants will be selected based on their historical familiarity with
the MEA for Science and the results for Hartman High School.
The interviews will be conducted off-campus in a one-on-one, face-to-face format. Each
interview will last approximately one hour and will be recorded and immediately transcribed for
data analysis. Throughout the interview, the researcher will make note of body language and
tone demonstrated during the interviews to further define the participants’ thoughts and feelings
towards each topic included in the interview.
Initially, the purpose of the study will be explained to the participants to ensure that they
clearly understand the risks that may be associated with the study, as well as the intention of the
results of the study. After participants consent to participate in the study, the following 16
questions will be asked:
1. What skills are assessed with the Maine Educational Assessment (MEA) for Science?
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This question aimed to determine educators’ awareness of how the MEA for Science is
aligned with Next Generation Science Standards (NGSS). Understanding the alignment
of an assessment with standards in terms of rigor and content is critical to ensuring the
assessment truly measures students’ abilities with the material and skills (Carnegie
Mellon University, 2019). By asking this question, the researcher will learn how familiar
teachers are with the test and standards, particularly which concepts are assessed with the
test.
2. How are these skills incorporated through students’ 9-12 curriculum map?
This question aimed to determine educators’ familiarity with the standards included on
the MEA for Science and how they are incorporated into the science course offerings at
Hartman High School. Ensuring that all concepts to be assessed are taught at an
appropriate rigor level throughout the courses that all students are required to take at
Hartman High School is necessary to provide students the experiences necessary to be
successful on the test (Drake & Burns, 2004). Likewise, understanding the vertical
alignment of science course offerings at Hartman High School creates a cohesive
experience for students prior to sitting for the assessment (Case, 2005).
3. How do the day-to-day instructional strategies in your classroom prepare students for the
assessment?
The purpose of this question is to uncover the extent to which teachers work to unpack
standards within their course. This practice helps to ensure that the instructional practices
are aligned with both the content and the rigor required of the standards (Wiggins &
McTighe, 2005).
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4. How do the instructional resources available, including textbooks and other in-class
materials, as well as electronic tools, support daily instructional practices?
This question is intended to determine the extent to which the current instructional
materials support daily instruction. Appropriately-aligned resources are imperative for
student success, but must be aligned to the course content, rigor of the standards, and
abilities of the students in class (Koedel & Polikoff, 2017).
5. How do students demonstrate mastery of these skills and concepts in your class?
The purpose of this question is to uncover how formative and summative assessments are
used in each science course. The use of such assessments can serve as a predictor of
students’ performance on high-stakes assessments such as the MEA for Science (Herman
et al., 2010). When assessments are used in a formative manner, teachers are able to
offer interventions to students to improve their learning (Wiliam, 2018), which is
measured by the MEA for Science.
6. The MEA is administered during a student’s 11th grade year of high school and is a
cumulative exam. How are skills needed to be successful on the MEA learned during the
9th and 10th grade years reflected in the curriculum map?
This question seeks to determine what review strategies, if any, are used with students to
help them prepare for the MEA for Science. Doing so can help to reduce test anxiety,
gain confidence, and study more effectively (Nest, 2019). It also helps students call to
mind information that was learned in prior courses.
7. What specific preparation is offered to students prior to taking the MEA?
This question seeks to determine what review strategies, if any, are used with students to
help them prepare for the MEA for Science. Doing so can help to reduce test anxiety,
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gain confidence, and study more effectively (Nest, 2019). It also helps students call to
mind information that was learned in prior courses.
8. For the past three years, our students have scored in the bottom half (and sometimes the
bottom quarter) of all schools in the state. What factors do you believe contribute to such
low test scores?
This question called for educators to consider what factors might be negatively impacting
students’ performance on the MEA for Science. While some of these factors are beyond
the control of the school, several may be addressed by making small adjustments to
instructional practices and mindsets (Teaching Tolerance, 2019).
9. When the assessment results are shared with the department, what do you think should be
the next steps for teachers?
This question aims to identify ways that teachers have used the test data to make
instructional decisions. When teachers work collaboratively to analyze test data, they can
better understand the strengths and weaknesses of students overall, which can lead to an
adjustment in instructional practices to help improve students’ performance future
(National Association of Elementary School Principals, n.d.).
10. What strategies have been explored to increase students’ performance on the test?
This question seeks to identify what strategies have been considered in the past to
improve students’ performance on the MEA for Science and why they were or were not
chosen for implementation. Several strategies exist (Teaching Tolerance, 2019), but not
all strategies are the correct fit for all students, making the selection of strategies a critical
practice to ensure students’ learning needs are being met.
11. How were these strategies decided upon?
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The purpose of this question is to determine how teachers work together to make
instructional decisions, whether by content or as a department as a whole. Working
collaboratively provides teachers the opportunity to further enhance their practice and
increase student performance (DuFour, 2004).
12. How were they implemented?
This question also seeks to identify whether work is completed independently or
collaboratively among teachers and with what fidelity. It is not enough to simply choose
appropriate interventions for students to improve their learning and; therefore, their test
score; educators must make sure that the strategies are implemented in a way that is
effective (National Center on Response to Intervention, n.d.).
13. How do you think students feel about taking this assessment and what evidence do you
have to support your opinion?
This question is intended to collect data regarding educators’ perceptions of students’
motivation to perform well on the MEA for Science. Because the MEA for Science is not
directly linked to any consequence, whether positive or negative, for students, they may
not be as motivated to do well (Wolf & Smith, 1995). Further, this question sought
educators’ perceptions of how students’ motivation impacts their performance on the
assessment. Students that are motivated would likely be disappointed by their poor
performance, but if students are not motivated to do well on the assessment, they will
likely be indifferent towards their scores (Tyner, 2018).
14. In what ways do you feel that teacher effectiveness impacts students’ performance on the
MEA for Science?
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This question allows participants to reflect on their practice, as well as that of their peers,
with regard to students’ performance on the MEA for Science. Such reflection will
reveal what characteristics each participant feels define effective instruction, as well as
what can be immediately changed to improve instruction (Sierra, 2015). Reflective
practice and defining expectations and desirable qualities in teachers is critical to the
growth of an individual and the growth of the science department as a whole, which
translates to better instruction for students and possibly higher scores on the MEA for
Science.
15. What factors positively impact students’ performance on this test?
This question will allow educators to pinpoint what they feel is working well at Hartman
High School with regard to students’ performance on the MEA for Science. These are
likely to be things that will remain unchanged in the future and bringing to light the
positive components already in place is key to improving the areas in which instructional
practices and student performance are falling short. These successes should be celebrated
and maintained as the more challenging work of changing factors that have a negative
impact on students’ performance begins (Battelle for Kids, 2011).
16. What other thoughts or feedback about how students’ scores on the MEA could be
increased at our school could you add?
This final question allows participants to provide any other thoughts that they have about
the MEA for Science and why scores are as low as they are. Using this open-ended
format for this question allows for “richer and more extensive” data to be collected than
the close-ended questions (Bickman & Rog, p. 264). The information provided by
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participants in response to this question may create additional follow-up questions,
particularly if the topic has not been addressed otherwise during the interview.
Once interviews are transcribed, the transcripts will be reviewed, and coding will be
used to determine the categories and themes present in the participants’ dialogue. Coding and
categorization are an appropriate data analysis method, as it allows the researcher to align the
participants’ responses with the literature related to the study (Creswell & Poth, 2018). This data
analysis method also lends itself to the creation of a codebook, from which other researchers can
determine what constitutes an entry under a specific theme, along with what does not (Creswell
& Poth, 2018). Generally speaking, coding involves reading the transcript from each interview
and identifying the various themes that are represented throughout. First, the researcher will
make note of the various words or phrases throughout the interview related to the study,
identifying specific quotes that support the codes (Creswell, 2015). When each transcript has
been coded, the codes from each transcript will be combined and categorized into themes based
on similarity, reducing the codes into a smaller number of categories to be analyzed. The
frequency of each of these categories will be reported on a question-by-question format in
tabular form in Chapter Four.
Survey
The second sub-question in this study explores how science educators participating in a
survey would solve the problem of low test scores on the MEA for Science at a suburban public
high school in southeastern Maine. To collect data to answer the second sub-question, a closeended survey will be administered electronically using Google Forms, an internet-based
program. This is an appropriate approach, as it provides participants with the opportunity to
have one and only one answer to each question, while ensuring that there is, in fact, an answer to
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every question (Bickman & Rog, 2009). The survey will include 15 statements developed from
the literature review, to which survey participants will respond using a 5-point Likert scale
rating. The statements include:
1. Before teaching a new concept, the associated Next Generation Science Standards
(NGSS) are intentionally built into instruction.
1

2

3

4

5

Never

Rarely

Sometimes

Often

Always

This question is intended to identify teachers’ efforts to implement standards and
understand the underlying skills, concepts, and understandings that students must have
prior to learning the new material, as well as what competencies should be present when
students have successfully mastered the idea (Wiggins & McTighe, 2005).
2. Classroom instruction is delivered with the same rigor specified in the NGSS standards.
1

2

3

4

5

Never

Rarely

Sometimes

Often

Always

This question seeks to identify how well-aligned instruction is with the standards and the
rigor of each. Ensuring that students are learning material, albeit scaffolded at the onset,
at the same level at which they are expected to demonstrate mastery, leads to better
standardized test performance (Drake & Burns, 2004).
3. All students are assessed in the same manner across grade levels.
1

2

3

4

5

Never

Rarely

Sometimes

Often

Always

Common assessments allow teachers to have meaningful discussions regarding the data
collected and foster collaborative efforts to improve all students’ academic performance
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(Guskey, 2003). This question seeks to identify the frequency with which this type of
assessment is used.
4. Time is provided during contract hours for collaboration between teachers of the same
courses.
1

2

3

4

5

Never

Rarely

Sometimes

Often

Always

Meeting with other teachers of the same course helps teachers to disaggregate data and
provide insight into students’ performance. This question is intended to identify the
frequency of these meetings that occur during contract hours, when teachers are most
likely to analyze data effectively and complete the task. Further, during this time,
instructional decisions can be made, and the collaborative planning that occurs during
these meetings can lead to improved lessons for all teachers (DuFour, 2004).
5. Data collected from assessments are used to plan future instruction.
1

2

3

4

5

Never

Rarely

Sometimes

Often

Always

This question helps to determine the manner in which assessment data are used to plan
instruction. When formative, as well as summative, assessments are used to determine
students’ understanding of concepts, instruction can be tailored to students’ needs,
increasing performance on standardized assessments (Wiliam, 2018).
6. Content taught in each course is clearly communicated throughout the department.
1

2

3

4

5

Never

Rarely

Sometimes

Often

Always
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This question seeks to identify the level of vertical alignment within the science
department at Hartman High School. Vertical alignment within the department ensures
that time is allocated in an appropriate manner to each standard throughout a student’s
science progression. When too much or too little time is spent on a concept depending on
a students’ prior knowledge of the material, performance on assessments can be
negatively impacted. Understanding how and when concepts are taught throughout the
science sequence at Hartman High School creates a comprehensive educational
experience for students, improving their performance on the MEA for Science (Case,
2005).
7. Professional development focuses on new instructional strategies has been offered to
science teachers.
1

2

3

4

5

Never

Rarely

Sometimes

Often

Always

This question is intended to pinpoint the frequency of introduction of new instructional
strategies for teachers. While a number of options exist for instructional methods, it is
important that teachers are well-versed in a variety of approaches, including those that are
less common in the district, as well as those that are new in the world of education
(Fischer et al., 2018).
8. Teachers participate on a regular basis in meaningful data analysis conversations.
1

2

3
4
5
Neither
Strongly
Strongly
Disagree
Agree nor
Agree
Disagree
Agree
Disagree
This question seeks to identify the level of engagement between teachers specifically
related to data analysis. When teachers discuss the data gathered from common lessons
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and assessments, the conversations can provide insight as to what instructional strategies
have been effective, allowing teachers to learn from one another in an effort to improve
their own practice (DuFour, 2004). This collaborative aspect of teacher interaction can
improve the instructional quality of courses, leading to improved test scores on
standardized assessments.
9. Students are excited and ready to learn in my class each day.
1

2

3

4

5

Never

Rarely

Sometimes

Often

Always

Students’ motivation can be highly influential on their performance on a standardized
assessment (Wolf & Smith, 1995). As such, when students are excited to learn and
engage in class, they are more likely to perform better on standardized assessments. This
question seeks to identify the level of excitement, as perceived by teachers, of students at
Hartman High School.
10. The science department at Hartman High School is made of teachers that are highlyqualified educators.
1

2

3
4
5
Neither
Strongly
Strongly
Disagree
Agree nor
Agree
Disagree
Agree
Disagree
This question is intended to determine the overall quality of the science department at
Hartman High School. When teachers are highly-qualified, the quality of their
instructional practices is better, leading to better student achievement (DarlingHammond, 2015).
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11. On-going support is provided to new teachers.
1

2

3
4
5
Neither
Strongly
Strongly
Disagree
Agree nor
Agree
Disagree
Agree
Disagree
When new teachers are part of an on-going induction program, they are more likely to
remain in the profession, improve their practice, and have higher-achieving students
(Ingersoll, 2012), thus this question seeks to identify whether or not teachers believe that
new teachers are provided with on-going support.
12. Professional development that serves the instructional needs of teachers is provided.
1

2

Strongly
Disagree

Disagree

3
Neither
Agree nor
Disagree

4

5

Agree

Strongly
Agree

This question is intended to pinpoint the alignment of professional development with the
efforts of teachers in the science department at Hartman High School. Responsive
professional development can help to build teachers’ effectiveness by delivering timely
and targeted training to build their skillset and improve instructional practices (American
University, 2019).
13. Teachers in the science department at Hartman High School have high attendance rates.
1

2

3
4
5
Neither
Strongly
Strongly
Disagree
Agree nor
Agree
Disagree
Agree
Disagree
This question seeks to determine the attendance rate of teachers within the science
Department of Hartman High School. When teachers frequently miss school, the
achievement of students is severely compromised (Okeke et al., 2015).

80
14. When teachers are absent from school, high-quality substitute teachers are hired.
1

2

3
4
5
Neither
Strongly
Strongly
Disagree
Agree nor
Agree
Disagree
Agree
Disagree
This question is intended to determine the quality of the substitutes hired at Hartman
High School should a teacher need to be absent. When substitutes are not well-qualified,
the instructional component of a substitute lesson plan is often compromised, having a
negative impact on student achievement (Davies, 2019).
15. Class sizes in the science department at Hartman High School are conducive to student
learning.
1

2

3
4
5
Neither
Strongly
Strongly
Disagree
Agree nor
Agree
Disagree
Agree
Disagree
This final question seeks to identify teachers’ perceptions of the appropriateness of class
sizes as it relates to student learning. When class sizes are small, students are more likely
to have positive experiences and increased performance on a variety of assessments
(Cuseo, 2007).
All nine science teachers, two special education collaborative teachers, and a retired
science department chair, along with four administrators, at Hartman High School will receive an
email with instructions as to how to complete the survey. Participants will be given a two-week
window in which to complete the survey; if more time is needed, arrangements will be made.
This survey serves as the quantitative component of this applied study. As such, results
will be determined by calculating the frequency of each number reported on the Likert scale on a
question-by-question basis, as well as the average score reported by all participants for each
question. This data will be displayed in tabular format in Chapter Four.
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Document Review
The third sub-question for this study explores how a review of documents can inform the
problem of low test scores on the MEA for Science at a suburban public high school in
southeastern Maine. This review will produce quantitative results, providing evidence of
students’ historical performance on the MEA for Science at Hartman High School. Archival
data will be retrieved from the MDOE website, where test results from 2015-16 through 20182019 school years’ results are available.
The review of these documents will be particularly helpful in identifying similarities and
differences in students’ performance according to socioeconomic status, race and ethnicity,
gender, and special education services received. Data gathered from this approach will be
presented in a tabular format in Chapter Four according to these categories.
Ethical Considerations
Because “ethical research practice entails skillful planning and effective communication,
reduction of risks, and creation of benefits,” (Bickman & Rog, 2009, p. 107), the researcher will
ensure that the research is well-planned and communicated and that participants will not endure
risk, especially as compared to the benefit of the study. That is, the research design and
procedure will be communicated to all participants, and these participants will be made aware of
what risks, though minimal, may be present. Because the researcher is among the faculty at
Hartman High School, objectivity is removed, as the benefits of this study apply not only to the
students of the participants, but to all of the students at Hartman High School, including those of
the researcher. Further, the researcher is among those capable of making changes within the
school, providing a native interest in the research. However, in an effort to reduce bias, the
researcher has ensured that questions are phrased in a neutral manner, avoiding guiding words or
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phrases and eliminating jargon (Creswell, 2015), and that participants are not coached to answer
questions in any one way. The researcher will use pseudonyms to protect the identity of
participants, and identifying information will not be collected during the survey process.
Interviews will be conducted off-campus, which will provide an additional level of
confidentiality for participants. All materials will be stored electronically with password
protection. These ethical considerations are incorporated into this study to preserve the integrity
of the process, collected data, and results of the study.
Summary
At the time of the study, it is known that the MEA for Science scores at Hartman High
School have been in the lower third of all scores in the state (MDOE, n.d.). In fact, in the last
three years over 40% of students performed “below or well-below state expectations” (MDOE,
n.d.). Teachers and administrators at Hartman High School are aware of these scores, but little
has been done to improve these scores. What is not known is precisely what factors have the
greatest impact on students’ performance on the MEA for Science.
This applied research study is intended to identify the factors that have the greatest
impact on students’ performance and to determine what interventions and strategies can be
implemented to improve students’ scores. The researcher will analyze interview data to
determine what factors participants communicate as having the greatest impact on students’
performance, survey all teachers in the science department, along with additional administrators
and former teachers in the school, to identify the areas in which changes can be made to have a
positive effect on scores, and review archival documents from the MDOE website. The
researcher will make recommendations of these changes and provide a rationale for their
implementation, such as providing time for teachers to analyze students’ data in a group format
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and focusing on bubble students (Education World, 2019), allowing teachers to identify areas of
strength and weakness among instructional practices, groups of students, and topics and to
develop strategies to improve weak areas and to continue to build upon successes, while also
identifying students whose abilities are approaching the rigor level specified by the standard who
would likely benefit from targeted practices with specific skills and understandings to meet the
expectations of student performance.
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CHAPTER FOUR: FINDINGS
Overview
The purpose of this multimethod study was to solve the problem of low test scores on the
MEA for Science at Hartman High School, a suburban school located in southeastern Maine.
This method was chosen in an effort to gather input from teachers and administrators familiar
with the assessment at Hartman High School, while also considering the results of the
assessment available from the MDOE. Chapter Four addresses the findings of the study. The
detailed research methodology was provided in Chapter Three, where the three data collection
methods were outlined along with their role in answering the research questions. These methods
included interviews, surveys, and a review of documents. In this chapter, the findings of the
study are presented. The findings of the data analysis, which was conducted through coding and
the identification of emerging themes from interviews, including field notes, results of the
Likert-scale survey, and documents, are illustrated in the forthcoming tables. Data analysis was
sequential and iterative, occurring over a six-week period of time. Themes emerging from this
data analysis include:
1. Data Analysis
2. Instruction
3. Risk Factors
4. Standards
This multimethod research study was driven by the following research questions:
Central Question: How can the problem of low test scores on the Maine Educational
Assessment for Science be solved at Hartman High School?
Sub-question 1: How would teachers and administrators in an interview solve the
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problem of low test scores on the MEA for Science at a suburban public high school in
southeastern Maine?
Sub-question 2: How would science educators participating in a survey solve the
problem of low test scores on the MEA for Science at a suburban public high school in
southeastern Maine?
Sub-question 3: How does a review of documents inform the problem of low test scores
on the MEA for Science at a suburban public high school in southeastern Maine?
Participants
In this study, purposeful sampling was used due to the need to select participants that are
familiar with the MEA for Science at Hartman High School. A total of 15 participants were
included in the study, with the 53% of the participants being female and 67% being teachers,
either general science instructors or special educators. All participants met the criteria for
inclusion in at least one, if not both, qualitative components of the study. All participants were
assigned a pseudonym to protect their identity.
Interview Participants
A total of five participants took part in the fact-to-face interviews. The participant
criteria for this portion of the study was a tenure of three years or more at Hartman High School
and a familiarity with the MEA for Science. Because of their tenure at the school, these
participants have been directly involved in science instruction, analysis of the MEA scores, or
both.
Mrs. Harrison. The first interview candidate was Mrs. Harrison, the building principal,
a 59-year-old female with 31 years of experience in education, eight of which were spent as an
administrator at Hartman High School. Prior to entering administration, she was an elementary
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teacher, teaching both math and English, and her administrative experience started at the middle
school level. Because of her experiences at all three levels of education, Mrs. Harrison brings a
unique and interesting perspective to the study.
Mrs. Harrison believe that teachers are the biggest contributing factor to student test
scores. She cites teacher buy-in to testing and the data acquired through assessment has a
significant impact on students’ performance. Because students at Hartman High School have
great respect for their teachers and are more likely to put forth substantial effort to perform well
on the assessment in an effort to please their teachers. During the interview, Mrs. Harrison states
Some kids just really don’t like science, so getting them to engage is a challenge daily.
But if teachers value it and they put value behind it and they talk to their kids about it, I
think the investment in the assessment could be different. Can we create value to it or to
the kid who perhaps failed somewhere along the line in science that it could be a credit
recovery opportunity? I think there’s a way to promote engagement (in a way) that you
would have student buy-in as juniors. (Interview, November 5, 2019)
Mrs. Harrison recognizes the need to improve performance on the assessment, and mentioned
several factors that she feels contribute to the bigger picture of student performance on the MEA
for Science, including literacy skills, teacher buy-in, and relevance for students.
Mr. Gilmer. Mr. Gilmer, a 48-year-old male, is currently in his second year as a codepartment chair and has been teaching at Hartman High School for 15 years, with three years as
a teacher elsewhere prior. While he teaches mostly 12th grade students who have already taken
the MEA for Science prior to enrolling in his course, Mr. Gilmer’s leadership within the science
department, as well as his keen eye for data analysis, has resulted in a strong familiarity with the
MEA for Science and its results at Hartman High School, along with experience discussing these
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results with others.
Mr. Gilmer expressed during his interview that in taking over the department head
position, he has hoped to improve the preparation available to students for assessments,
including the MEA for Science, and he indicates that this will continue to remain a priority
(Interview, November 26, 2019).
Ms. Marion. Ms. Marion, the other co-department chair, is a 37-year-old female and has
been a science teacher for 13 years, all of which have been spent at Hartman High School.
Historically, Ms. Marion has taught 9th grade science and biology, both of which are courses that
students enroll in prior to their junior year, during which they take the MEA for Science.
Ms. Marion recalls several iterations of the class schedule that have been in place at
Hartman High School throughout the years. While only one arrangement of the schedule has
been used during the three years examined in this study, Ms. Marion credits the poor scores
observed during this time to, at least in part, the reduction in learning time available for students
in science. In fact, Ms. Marion states, “because we’ve talked about how our test scores always
used to be better and now they’re not, I feel like an obvious thing that hasn’t been looked at is
[test scores] before and after the schedule change” (Interview, November 14, 2019).
Mr. Preston. Mr. Taylor, is a 58-year-old male in his fourth year as a science teacher at
Hartman High School, with six years a science teacher elsewhere. Mr. Preston’s current
teaching assignment includes only a small number of 11th grade students that will be taking the
MEA while they are enrolled in his class; most others are seniors and have taken the test prior to
being in one of Mr. Preston’s classes. Prior to his current assignment, he taught 9th grade science
at Hartman High School.
While Mr. Preston has experience teaching both 9th and 11th grade students, he admits
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that his familiarity at an in-depth level with the MEA for Science is minimal. He understands
that the standards assessed with the MEA are those that are taught throughout students’ 9-12
science education at Hartman High School, but exactly how these standards are assessed is
understood by him on a minimal level. He also believes that teachers’ valuation of the
assessment is directly related to students’ buy-in to the assessment and its process (Interview,
November 18, 2019).
Mr. Lewis. Mr. Lewis is a 60-year-old male with 39 years of experience in education, 23
of which have been at Hartman High School. He teaches biology, the course in which students
are enrolled in during their 10th grade year, a year prior to the academic term in which they take
the MEA.
Like Mr. Preston, Mr. Lewis admits to having a limited familiarity with the MEA for
Science itself, but he does have an understanding of the material that is assessed on the test. Mr.
Lewis strives to provide students with authentic assessment experiences, both in the traditional
and non-traditional sense. He is particularly appreciative of the common assessments used by all
teachers that teach the same course that he does and the expectation that all students achieve a
minimum of 70% mastery, whether on their first attempt or through remediation efforts
(Interview, November 19, 2019).
Survey Participants
Survey participants included science teachers at Hartman High School, as well as special
education teachers that work or have worked directly with science, and administrators, including
principals, special education administrators, and testing coordinators. Of the 16 participants,
three participants are in the 21-29 age range, four are in the 30-39 range, four are in the 40-49
range, two are in the 50-59 range, and three are in the 60 or older range. Five administrators
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participated, along with two special educators, and nine science teachers, with one being a retired
department head, and two currently serving as department head, participated in the survey.
Administrators’ average years of service was 10.6 in their current role, while teachers, both
special educators and science teachers, had an average tenure of 10.5 years, though it should be
noted that two of the participants included in this statistic are in their first year at Hartman High
School. Seven of the participants were male, while nine were female.
Table 1
Survey Participant Data
Participant

Gender

Age Range

Role

Mrs. Harrison

Female

50-59

Administrator

Mr. Gilmer

Male

40-49

Science Teacher/Department Head

Ms. Marion

Female

30-39

Science Teacher/Department Head

Mr. Preston

Male

50-59

Science Teacher

Mr. Lewis

Male

60 or older

Science Teacher

Mr. Greene

Male

21-29

Science Teacher

Mr. Moreland

Male

30-39

Science Teacher

Ms. Cameron

Female

21-29

Science Teacher

Mr. Thomas

Male

21-29

Science Teacher

Mrs. Grey

Female

30-39

Special Educator

Ms. Temple

Female

40-49

Special Educator

Mr. Webster

Male

30-39

Administrator

Mrs. Taylor

Female

40-49

Administrator

Mrs. Campbell

Female

40-49

Administrator
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Ms. Fullen

Female

60 or older

Administrator

Ms. Clark

Female

60 or older

Retired Science Teacher/Department
Head; Long-Term Substitute

Results
The purpose of this study was to identify factors that impact students’ performance on the
MEA for Science at Hartman High School. For this applied research study, a combination of
both qualitative and quantitative data collection techniques were used; interview and survey
questions (Appendices D and E) were developed to align with the central research question of
the study. For this study, participants were purposefully selected based on their position within
the science department or as administrators or testing coordinators at Hartman High School. A
total of five interview participants and sixteen survey participants took part in the study. Prior to
the collection of any data, informed consent was acquired from all participants.
Semi-structured interviews consisting of 16 questions were conducted with each of the
five interview participants on an individual basis. The purpose of these interviews was to focus
on the factors that impact low test scores on the MEA for Science at Hartman High School.
Prior to beginning each interview, participants were provided with a brief summary of the
purpose of the study in addition to the information they received when invited to participate in
the study. Interviews were conducted off-site, either at the local public library or at a restaurant,
with one participant’s contributions being via written response per the participant’s request. IRB
approval was obtained prior to data collection.
The survey was administered via Google Forms and was structured in a Likert-scale
format. For this component, sixteen participants responded to 15 questions related to the MEA
for Science and contributing factors related to students’ performance on the assessment. To
reduce bias and potential identification of individual participants’ responses, participants chose a
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unique numeric identifier during the pre-survey screening. This numeric identifier allowed the
researcher to align responses to the pre-survey screening, ensuring that demographic data had
been collected and that consent had been given without risking a breach of anonymity of
participants and their responses.
Field notes were recording during and after each interview, along with a transcription of
each interview. Documents were also gathered from the MDOE website, including those that are
publicly available related to students’ performance on the MEA for Science at Hartman High
School. These documents provided further supporting evidence for the themes developed. All
participants remained in the study until its completion.
Sub-question 1
Sub-question one for this study was, “How would teachers and administrators in an
interview solve the problem of low test scores on the MEA for Science at a suburban public high
school in southeastern Maine?” Interviews were conducted with one administrator and five
science teachers at Hartman High School in order to find themes related to the low test scores on
the MEA for Science at Hartman High School. Table 2 shows the codes, properties, and
examples of participants’ words relevant to each code, while Table 3 shows the themes and
frequency codes among interview data.
Table 2
Open Codes, Properties, and Examples of Participants’ Words from Interview Data
Open Code
Data

Properties
Common assessment

Data analysis

Examples of Participants’ Words
Looking at our assessment practices and common
assessment and comparing results to what we
look at collectively internally and look at results
that we’re getting from external elements—I
think that’s sort of the next natural step.
Systems should be in place within the district to
mine individual results, aggregating and
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Item analysis

Value of Data

Instruction

Lesson planning

Released Items
Hands-on learning
Instructional strategies

Instructional Resources

Literacy

Risk Factors

Home support
Socioeconomic status
Special education

generalize performance to identify strengths and
weaknesses.
I think it would be interesting to look at the
distribution of questions on the MEA and how
we’re covering those things in curriculum and in
what years we’re doing it.
I think the biggest contributing factor is the
teacher’s perspective on standardized assessments
and not seeing the relevance of the testing
process.
You’re shifting and adjusting your instruction
every day based on what you know they learned
yesterday and what they still need to continue to
work independently or collectively or whatever it
may be.
Grade 11 teachers have been provided with the
bank of released questions and scoring guides
published by the Maine DOE.
All teachers are doing labs and having students
generate hypotheses and analyze data.
When teaching lower-level students for a long
time, we used to joke about how we had to trick
our students into learning. And I think really
effective teachers are good at that, and they make
learning fun enough that they can get kids
involved.
We have our computers as electronic tools, and
we use them for graphing and spreadsheets and
putting together reports, research on topics that
we need to supplement what’s in the textbook
because what’s in the textbook—a lot of stuff has
happened since the textbook was written
I think the other thing that is really critical to a
student’s success or score ultimately on this
assessment is not only their scientific
understandings and vocabulary knowledge or
scientific processes, but literacy skills are critical.
It also depends on basic supports and attitudes at
home.
Show me the zip code, and we'll show you how
they're going to do on the exam.
We have a large number of special education
students, which is part of the population I think
I’ve always been really interested in looking at
how our test scores compare.
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Disability, homelessness,
substance abuse
Standards

Lack of familiarity
Scientific processes
Standards shift

Alignment

Standards overlap
Common
pacing/sequence/
resources
Vertical alignment

We have a high percentage of students with
performance risk factors such as disability,
poverty, homelessness, substance abuse, etc.
I’m not as clear as I should be on this.
A majority of it how one reads and thinks or write
from a scientific viewpoint and analysis of data.
I think part of the problem, too, is that whenever
you make a change at the state level in
requirements, it’s going to take years for schools
to implement those changes.
Whenever you make a change at the state level to
the requirements, it’s going take years for schools
to implement these changes, and there’s been
changes so often at the state level, that it’s like
schools can’t keep up.
There is a significant overlap between many
NGSS and MLR performance indicators.
Even if we’re not all doing evolution at the same
time, there’s still that assessment and those
common assignments available in both places that
teachers can use.
The scientific processes that is taught rom ninth
grade through the senior year in students’ courses
of study have a natural connection to the
assessment.

Table 3
Themes and Frequency Codes Across Interview Data
Themes

Code Word

Occurrences Across Data

Data Analysis

Analysis
Assessments
Item Analysis
Teacher Buy-In
Assessments/Common Assessments
Common Assignments
Discussion/Dialogue/Conversation
Hands-on Learning
Literacy
Practice
Progression/Continuum of Learning
Released Questions/Test Banks
Remediation
Resources

5
2
9
9
23
4
6
6
13
5
7
7
2
19

Instruction
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Risk Factors

Standards

Schedule
Scientific Method
Staffing
Teacher Effectiveness
Time
Lower-level Kids/Students
Low Socioeconomic Status
Special Education
Motivation
Learning Goals/Results
Scientific Practices/Processes
Alignment/Rigor
Common Core/NGSS
Changes
Curriculum

4
16
4
15
9
5
6
2
5
7
9
3
7
6
7

Theme 1: Data analysis. The first of the four themes that became evident from the
interviews was data analysis in the science department at Hartman High School. Several
participants reported that there is limited time allotted for data analysis among teachers, but that
a desire to conduct such analysis exists. Participants also reported a recognition of item analysis
and the benefit such practice could have on students’ performance on the MEA for Science.
Ms. Marion expressed an interested at looking at the “distribution of questions on the
MEA” and “how we are covering those things in the curriculum and in what years that we’re
doing it” (Marion, personal communication, 2019). Likewise, Mrs. Harrison also feels that an
item analysis should be conducted, despite its lack of availability from the MDOE in recent
years; she adds, however, that while a desire to perform such data analysis exists, albeit in a
cumbersome manner, time has not been allotted to teachers to work professionally on such items
in favor of other initiatives put forth by state law (Harrison, personal communication, 2019).
Common among participants’ thoughts towards data analysis was the idea of common
assessments. Participants agreed that common assessments are necessary, and several interview
participants indicated that common assessments are being used in their courses. This
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commonality among teachers has led to item analysis within the specific courses, as explained by
Ms. Marion, who stated
we’re getting things together in terms of our learning goals and our common assessments
having better curriculum outlines that are going to be standardized by each grade level,
and looking at common assessments to make sure that our assessments that are being
used among everybody reflect the things that we really want them to know according to
the learning results and what we know they’re going to be test on (Marion, personal
communication, 2019).
Theme 2: Instruction. The second theme, with an abundance of data to support it, is
instructional practices at Hartman High School. While teachers within the science department
are well-trained, innovative, and remarkably passionate about teaching science to their students,
the interview data clearly indicated that teachers feel more attention should be focused on
instructional practices, especially with regard to how these practices can positively impact
students’ scores on the MEA for Science at Hartman High School.
Interview participants indicated that students’ literacy is a concern with regard to
instructional practices and assessments. While students may understand the content about which
they are asked, many lack the literacy skills necessary to understand the question itself (Harrison,
personal communication, 2019). Of interesting note, the students who take the MEA for Science
also take the SAT just prior to the science assessment. Documentation from the SAT shows that
students perform significantly better on history and English passages on the verbal portion of this
test, but they do not fare well on the science passages (College Board, 2019b). By this measure,
students lack the technical reading skills that are necessary to perform well on science-related
tests, including the MEA for Science.
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Instructional practices are also impacted by staffing, which was heavily represented in the
interview data. Participants indicated that there has been a lack of consistency in the science
department staff, often producing an unsettled feeling for the staff. The lack of consistency in
the staff, along with the reduction in staff over time due to a decrease in student population, has
put a greater responsibility on those that remain in the department, which has an impact on
instructional practices. Likewise, because new teachers are frequently joining the staff, it is
difficult to maintain forward momentum with consistency in test preparation instructional
practices, in both content and test-taking strategies.
Several interview participants spoke to the use of released questions to help students
prepare for the MEA. While participants were aware of the existence of these questions, there
was no concrete evidence as to the intentional or consistent use of these questions just prior to
the assessment, nor in the years leading up to the assessment. There was, however, an
understanding that students at the junior level would review these questions with their teachers
prior to the assessment (Gilmer, personal communication, 2019), but the fidelity with which this
happened cannot be accurately reported. Instead of using these released questions simply to
prepare for the MEA, teachers were interested in having a communal test bank from which to
choose questions for assessments, including common assessments throughout the academic year
among all teachers of a particular course.
Perhaps the most frequently mentioned instructional component in the interviews was the
use of hands-on learning in science classes at Hartman High School. All five interview
participants spoke about the use of laboratory-based activities in which students develop and
practice skills associated with scientific processes, inquiry, and analysis. This commonality
amongst participants indicates that the practice is, in fact, common among science teachers at
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Hartman High School. The skills assessed with such practices are aligned with the standards
assessed with the MEA for Science, seemingly providing a strong foundation upon which
students further their scientific understandings.
Theme 3: Risk factors. Two overarching characteristics were mentioned with regard to
risk factors associated with the MEA for Science. The socioeconomic status of students, as well
as the special education services that students receive, were both cited as risk factors by
interview participants. For example, one participant indicated that the zip code of a student is a
pre-determining factor of the student’s success. That is, the student will likely only reach a
certain level of success based on the neighborhood from which he or she hails, regardless of the
student’s true potential. While there are certainly exceptions to this, many participants referred
to students from socioeconomically disadvantaged backgrounds as having a lack of home
support of their education (Gilmer, personal communication, 2019) or a lack of buy-in for the
assessment (Harrison, personal communication, 2019; Marion, personal communication, 2019),
which may have its roots at home due to a lack of investment in education by their parents or
guardians.
Theme 4: Standards. Based on the interviews, participants are well aware of the fact
that scientific processes are a critical component of the standards assessed on the MEA. In fact,
each participant spoke to this, citing the use of hands-on learning, interpretation of data, a
continuum of development of these skills throughout students’ 9-12 experience, and the way that
these skills are incorporated into assessments throughout the academic year. What was not
mentioned, however, is a strong certainty of what other standards are incorporated on the
assessment.
Some participants described their familiarity by discussing the general topics that are
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included on the assessment. For instance, one participant stated, “I’ve never seen an MEA exam.
(I know) there’s an earth science portion. There’s the biology portion. There’s a chemistry
portion. There’s a physics portion. There’s a science (principles) portion,” (Lewis, personal
communication, 2019). Another spoke solely of the scientific practices that are included,
referencing how the course that they teach would be incorporated—“But then they’re given a
whole reading about the peppered moths in England, and they’re given data, and they have to
make a graph, and they have to try to explain what the graph is showing and why” (Marion,
personal communication, 2019). Only one participant, Mr. Gilmer, specifically outlined which
NGSS standards were included on the assessment and at which grade levels they are taught
(personal communication, 2019). Notably, participants were aware that of standards associated
with each course and their responsibility to ensure that students are learning this material while
enrolled in the course; likewise, most participants seem to have a strong understanding of how
their subject is incorporated in questions regarding scientific skills and practices on the
assessment.
Sub-question 2
Sub-question two for this study was, “How would science educators in a survey solve the
problem of low test scores on the MEA for Science at a suburban public high school in
southeastern Maine?” A total of sixteen participants completed a 15-question Likert scale survey
in order to collect quantitative data related to students’ scores on the MEA for Science at
Hartman High School. Table 4 shows the frequency and average of responses to each survey
question.
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Table 4
Frequency and Average of Survey Responses
Question
1. Before teaching a new concept, the associated Next Generation
Science Standards (NGSS) are intentionally built into instruction.

1 2
1 0

3
4

4
8

5
3

Average
3.75

2. Classroom instruction is delivered with the same rigor specified in
the NGSS standards.

1 2

4

7

2

3.44

3. All students are assessed in the same manner across grade levels.

0 2

7

6

1

3.38

4. Time is provided during contract hours for collaboration between
teachers of the same courses.

0 4

4

6

2

3.38

5. Data collected from both assessments are used to plan future
instruction.

0 2

4

9

1

3.56

6. Content taught in each course is clearly communicated throughout
the department.

0 3

3

4

6

3.81

7. Professional development focuses on new instructional strategies has
been offered to science teachers.

1 5

7

2

1

2.81

8. Teachers regularly participate in meaningful data analysis
conversations.

1 7

6

2

0

2.56

9. Students are excited and ready to learn in my class each day.

0 2

7

7

0

3.31

10. The science department at Hartman High School is made of teachers
that are highly-qualified educators.

0 0

0

4

12

4.75

11. On-going support is provided to new teachers.

0 2

6

5

3

3.56

12. Professional development that serves the instructional needs of
teachers is provided on a regular basis.

1 9

5

1

0

2.38

13. Teachers in the science department at Hartman High School have
high attendance rates.

0 0

2

8

6

4.25

14. When teachers are absent from school, high-quality substitute
teachers are hired.

0 6

9

1

0

2.69

15. Class sizes in the science department at Hartman High School are
conducive to student learning.

0 1

2

9

4

4.00
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Theme 1: Data Analysis. From the survey results, it is evident that data analysis
remains a theme among participants. The results indicate that participants do not feel that
enough time is allocated to collaborative discussions related to meaningful data analysis at
Hartman High School. This data analysis includes the use of common assessments and the data
collected from the assessments to plan future instruction. Interestingly, however, participants
indicated that data from assessments is used to plan future instruction. This discrepancy in data
may be due to the use of assessment to refer to both the MEA and common assessments that
occur in the classroom throughout the academic year.
Theme 2: Instruction. Survey participants indicated that professional development
specifically related to instructional practices does not occur on a regular basis. In fact, this
question scored an average of 2.38 out of 5—the lowest score of any question on the survey.
Because there is a lack of professional development to support instructional practices, it’s
reasonable to consider that a focus on more frequent professional development on the topic
would strengthen instruction within the classroom, which would likely translate to improved
scores on the MEA for Science at Hartman High School. Additionally, participants’ responses
show that, in the event of a teacher absence, high-quality substitute teachers do not seem to be
hired to fill the vacancies.
Theme 3: Risk Factors. While questions specifically targeting risk factors of students
were not asked in the survey, participants indicated with a score of 3.31 out of 5 that students are
excited and ready to learn in class each day. While student excitement does not necessarily
directly correlate to risk factors, the level of student excitement often translates to engagement,
and students’ level of engagement in their learning can certainly impact their performance on
assessments and classification within various risk factor categories. Further, a student’s
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readiness to learn may not be related only to their mental state of preparedness, but also to the
resources to which they have access for their learning. The 3.31 out of 5 score is not necessarily
a low score, it is just about the midway point of the middle score; this is not a strongly-positive
score, indicating that, when coupled with the data from the two other methods, risk factors
remain a theme.
Theme 4: Standards. Survey participants responded, on average, in a positive way to
the alignment of standards in courses to the NGSS standards, as well as the rigor level at which
concepts and skills are taught in their classes. Much like the question about students’ excitement
and preparedness referenced in Theme #3, these scores are positive, but not overwhelmingly so.
That is, the average scores for standards incorporation into instruction and rigor are 3.75 and
3.44, respectively, leaving further room for improvement.
Sub-question 3
Sub-question three for this study was, “How does a review of documents inform the
problem of low test scores on the MEA for Science at a suburban public high school in
southeastern Maine?” A review of data was conducted using results from the MDOE regarding
the performance of students at Hartman High School on the MEA for Science. The results of
students’ performance on the MEA for Science for the three most recent years available are
presented in Table 5.
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Table 5
Percent of Students Failing to Meet State Expectations on the MEA for Science at Hartman High
School
Year

Overall

Male

Female

Socioeconomically Disadvantaged

Special Services

2015-2016

51.1

48.5

54.1

70.6

Suppressed

2016-2017

40.9

38.7

43.0

46.7

Suppressed

2017-2018

51.9

62.5

36.4

63.9

82.8

Mean

48.0

49.9

44.5

60.4

n/a

According to the MDOE, data that is suppressed has been removed from reports in an
effort to protect students’ privacy (MDOE, 2019). Such suppression was enacted in reporting
assessments results for African American, Hispanic, and Asian student groups, as well as for
those of two or more races and English language learners.
Theme 1: Data analysis. Understanding the significance of data analysis on students’
scores on the MEA for Science from the score reports alone is challenging, as data analysis is not
a reportable category. However, the availability of the reports themselves speak to the need for
ample data analysis and the information that can be gleaned from the data.
Of particular note, the reports that are publicly available from the MDOE do not provide
information with regard to reporting categories, item analysis, or other pieces of information that
could help to inform instruction or provide starting points for educators in terms of how to help
students perform better on the assessment. Likewise, from the password-protected database, the
only feasible way to acquire an item analysis is to assess each student’s individual score report
and then correlate responses to questions. The challenge with this, however, is not only the
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resource-consuming aspect of the task, but also the lack of availability to all teachers in the
school. Because these reports are not readily available to the appropriate stakeholders within the
school, the forward progress that is possible as a result of data analysis is compromised.
Theme 2: Instruction. Similar to the data analysis theme, instructional decisions are
also limited by what information is and is not available to teachers. What is evident, however, is
the need for changes in instruction to be made, as nearly 50% of all students tested during the
three years studied have failed to meet the state’s expectations for performance on the
assessment. A change in instructional practices may certainly lead to improved scores on the
assessment in future years, but these changes must be guided by information that is more
informative in nature. The same information that would improve the data analysis component
would also serve the instructional theme.
Theme 3: Risk factors. It is apparent from the review of documents that there is a large
population of students that are not succeeding at meeting the state’s standards for performance
on the MEA for Science at Hartman High School. Most notable among this group is the number
of socioeconomically disadvantaged students. On average, 60.4% of these students fail to meet
the expectations set forth by the state, with the highest percentage occurring during the 20152016 academic year, in which 70.6% of this population did not meet the expectations. Likewise,
82.8% of the students receiving special education services failed to meet the state’s expectations
for student performance on the assessment. It should be noted that data from two of the three
years included in this study was suppressed, the data available remains alarming.
Theme 4: Standards. Because the MEA for Science is designed to measure students’
abilities to demonstrate mastery of standards, the document review indicates in its entirety that
students are not achieving the standards. Unfortunately, because of limitations of the reporting
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database, a summative item analysis is not available for this data, making the identification of
specific strands as strengths or weaknesses is nearly impossible. Aside from the evidence that
students’ are not meeting the state’s expectations for mastery of the science standards, the lack of
information available regarding standard-specific performance brings this to the forefront as a
part of this theme.
Discussion
The discussion portion of this chapter provides a discussion of the findings of the
research in relation to the literature review in Chapter Two. The triangulation of data from each
of the methods provides support for each of the themes that emerged, which are further explained
in the forthcoming sections.
Theme 1: Data Analysis
When test scores are made available following the administration of an assessment, the
analysis of data is a critical component to improving instruction (Lewis, Madison-Harris,
Muoneke, & Times, 2010). When instructional practices are revised in response to students’
academic needs as indicated by assessment scores, students’ learning is likely to improve, which
results not only in improved test scores, but in a better education for the students (Lewis, et al.,
2010). When data analysis takes place among an educational team, the identification of students
who are very nearly meeting expectations becomes easier (National Research Council, 2014), inclass assessment techniques tend to be better aligned with the high-stakes assessment (National
Research Council, 2014), general classroom instruction is more aligned with the rigor of the
assessed standards (National Association of Elementary School Principals, 2006), and vertical
alignment among courses improves so that students have a comprehensive science education
experience.
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The participants in both the interview and survey components of this study indicated that
data analysis is recognized as an important practice within the science department at Hartman
High School, but several obstacles make this task difficult. In the survey, participants reported
that adequate time is not provided to teachers to analyze the data as a group. Several interview
participants confirmed this, indicating that efforts are made to review data, but that this is not a
historically prevalent practice within the department.
Adding to the challenges of analyzing data is the lack of reports that are readily available
to teachers and administrators via the MDOE. The reports available publicly provide a
breakdown of information with regard to gender, race, socioeconomic status, and special
services, but little information exists beyond this. A considerably greater amount of information
is available to administrators via a password-protected site; however, these data remain unrefined
in some ways. Most notably, the only way to acquire an item analysis, according to one of the
survey participants with access to this information, is to review each individual student’s report,
compiling a question-by-question tally for the entire testing pool. Once this is done, however,
the availability of analyzing these data with regard to standard alignment, rigor level, or any
other variety of indicators is quite limited.
Further, because the test is administered during a student’s 11th grade year, but scores are
not available until the fall of their 12th grade year, several opportunities to revise practices in a
way that benefits the tested students are missed. Also, the 11th grade teachers are more likely to
be interested in this information since the students were assessed during the academic year in
which they were enrolled in the teachers’ classes; the timing of the assessment and score
reporting does not facilitate meaningful conversations among the 9th and 10th grade teachers
regarding the skills and standards taught while students are enrolled in their courses. The limited
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amount of data analysis among teachers also lends itself to a lack of parental involvement and
focus on helping those students who are nearing a score that meets the state’s expectations.
Theme 2: Instruction
The second theme that emerged from the three methods was instruction and instructional
practices at Hartman High School. Prior research indicates that teacher effectiveness is a critical
component in the learning that occurs in the classroom (Tucker & Strong, 2005). Such
effectiveness is often a result of college education (Stronge, 2018), professional development
(American University, 2019), school and class sizes (Higgins, 2014), new teacher support
(American University, 2019), teacher attendance patterns (Okeke et al., 2015), and the quality of
substitute teachers in the absence of the regular classroom teacher (Westrick, et al., 2015;
Davies, 2019).
Interview participants agreed that teacher effectiveness definitely has an impact on
students’ learning. In fact, participants mentioned several characteristics of being an effective
teacher—building relationships with students, valuing assessment scores and information to be
gathered from data, passion for teaching science—as a part of their discussion; this is a strong
indicator that effectiveness is something considered to be a significantly contributing factor to
student success among interview participants.
Interview participants indicated that professional development needs remain strong with
regard to topics that will help them to improve their instructional practices in the classroom.
Providing opportunities for teachers to learn new instructional strategies or deepen their
understanding of and efficacy with current instructional strategies can strengthen the classroom
instruction which, of course, can have positive effects on students’ performance on the MEA for
Science. For example, several teachers in the science department at Hartman High School use
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some variation of the Claim-Evidence-Reasoning approach to develop scientific conclusions
based on data collected during various laboratory activities. Providing additional instruction for
teachers on how to deepen their own comfort with and understanding of this approach and would
be beneficial for students, whose goal would be to students become better with expressing their
thoughts and ideas using this structure. However, new strategies, such as learning how to teach
literacy skills in the science classroom is critical to ensure that students are learning new content
in a variety of ways, while strengthening the skill set necessary to perform well on the MEA for
Science.
Theme 3: Risk Factors
In all three data collection procedures, it was quite apparent that students’ risk factors
have a great effect on their performance on the MEA for Science. Interview participants
referenced these risk factors in a variety of ways, such as a lack of motivation, perhaps due to
testing burn out, and socioeconomic status. Survey results led to the identification of motivation
factors, as well, while a review of documents clearly indicates that students with a low
socioeconomic status, receive special education services, or are a part of one of the minority
populations at Hartman High School also perform below the state’s expectations and lower than
their peers who do not identify with any of these risk factors.
While some of these factors are beyond the control of the school and its faculty and staff,
such as students’ socioeconomic status, race, healthy lifestyle, and so on, other factors, especially
student motivation, are. Student motivation, or a lack thereof, can apply to all student groups
regardless of other identifying qualities. In the interview, several participants referenced a lack
of accountability as one of the reasons that students are not motivated to perform well; the same
may also be true for teachers, as the scores from the MEA for Science are not tied to evaluation
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or continuing contract status. As Wolf and Smith (1995) noted, the less at risk in these
assessments, the less engagement students, and perhaps teachers, as well, have in the process.
Though the school cannot control most of the other factors that can be considered to make
students at risk for low performance, this does not free the school and its teachers from
identifying students with these risk factors and utilizing strategies for intervention to reduce the
impact that these risk factors have on students’ performance, both in the classroom and on highstakes assessments such as the MEA for Science.
Theme 4: Standards
Overall, teachers and administrators seem to be aware of the standards that are assessed
by the MEA for Science, but the depth and breadth of their familiarity with these standards are
wide-spread. Some participants indicated that they are very familiar with the standards and what
it is that is expected for students to demonstrate mastery of these standards, while others said that
they are aware that such standards exist, but they are not as familiar with them as they feel they
should be. Being familiar with the standards is the first step in ensuring that classroom
instruction and assessments are aligned to both the content and rigor of the standards.
This information was also supported by the survey data. Several participants indicated
that standards are intentionally incorporated into instructional plans, but the results do not
indicate that this is an overwhelmingly high confidence with this fact. Ensuring that both the
content and rigor of the standards are evident in instructional and assessment plans is imperative
to equipping students with the skills and strategies for answering questions about the topics and
applying scientific problem-solving skills to more complex questions. Based on the information
from both the survey and interviews, however, it is reasonable to think that this is being
incorporated in certain courses with more intentionality than in other courses.
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Finally, the review of documents provides clear evidence that students are not, in fact,
meeting the state’s standards when it comes to demonstrating a mastery of the specified NGSS
standards. While the reports available do not specify in which areas exactly that students are
failing to perform well, their overall performance indicates that there is still much work to be
done if the school wishes to prepare students to meet the state’s standards of performance.
Becoming familiar with the standards that are assessed with the test and formulating strategies
for teaching and assessing these standards are key to moving students forward.
Summary
For this study, data were collected from participants, including science teachers, special
educators, administrators, and a testing coordinator at Hartman High School. Qualitative data
from interviews provided substantial text from which themes were identified; these themes were
further supported by the quantitative data from the Likert-scale survey data and review of
documents, including score reports available from the MDOE. The findings of this study
revealed four themes related to factors that impact students’ performance on the MEA for
Science at Hartman High School. After Chapter Four, Chapter Five will provide a proposed
solution, along with necessary resources, funds, roles and responsibilities, implications, and the
evaluation of the solution.
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CHAPTER FIVE: CONCLUSION
Overview
This multimethod research study sought to identify the factors that impact students’
performance on the Maine Educational Assessment for Science at Hartman High School, a
suburban public school in southeastern Maine. In this chapter, the problem is re-explained and a
solution to the problem, along with the necessary resources, funding, roles and responsibilities,
timeline for implementation, and evaluation of the solution are presented. Associated documents
in the Appendix, referenced throughout the chapter, also provide more concise, easy-to-follow
lists of strategies and sequences, as well as graphics, to help implement the recommended
solution.
Restatement of the Problem
The problem addressed with this study was the low test scores on the MEA for Science at
Hartman High School. The past three years of testing data available indicate that, on average,
just under 50% of students at Hartman High School are meeting the state’s expectations for
performance on the assessment. A multimethod approach was used for data collection, including
a series of interviews, a Likert-scale survey, and a review of documents. The four themes
emerging from the data were data analysis, instruction, risk factors, and standards, all of which
aligned with the theoretical and empirical evidence provided by prior research studies.
Proposed Solution
After careful analysis of the data collected in this study, the two most effective solutions
to propose are that of establishing professional learning communities (PLCs) at Hartman High
School, as well as providing targeted professional development to teachers to enhance
professional practice. Not only will both of these solutions propel the teaching and learning at
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Hartman High School to the next level, but teachers will become empowered to spearhead
positive changes on their own as they continue to develop skills and knowledge related to
standards-aligned instruction and data analysis practices.
Professional Learning Communities
Professional learning communities afford the flexibility and fluidity to tackle several
challenges through a single vehicle. However, the implementation of PLCs within a school must
be executed in an effective, yet efficient manner, so as to ensure the fidelity with which they
operate and the timeliness of the work and reflection that takes place within the group; failure to
do so may not only hinder the current intentions of PLC work, but can also prevent the buy-in
from teachers for such a strategy. For this reason, it is imperative that school leaders are wellversed in the various functions and purposes of a PLC, as well as how to create buy-in from
teachers and how to troubleshoot unexpected obstacles to the process.
Implementing any new initiative is sure to be met with some skepticism, especially in the
case of Hartman High School where interview participants indicated that a flurry of districtbased initiatives have come and gone in recent years, many without reaching fruition. As such,
teachers may be reluctant to begin the on-boarding process to a new strategy for improving
students’ success. However, Jessie (2012) recommends the following
Jessie (2012) recommends the following steps for creating buy-in among faculty and
staff:
1. Allow staff to see success with the process from other schools with similar demographics.
2. Share a personal vision that is genuine and contagious regarding the benefit of PLCs.
3. Find the connection between short-term goals and progress and the school’s mission
statement and vision.
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4. Allow teachers that share the same vision to take owner- and authorship of the work done
in PLCs.
Allowing staff to see the success of other schools using PLCs can provide the foundation
for conversations as to how PLCs could operate at Hartman High School. Organizing a series of
site visits to other schools with similar demographics that are finding success with PLCs will
serve as the catalyst for buy-in by providing a real-life example of the function and success of
the strategy. Once teachers recognize the benefit of PLCs, attending a PLC institute can provide
the research-based information necessary to start the facilitation of PLCs while keeping all
participants focused on the same goal with the same underlying understandings. For those that
are unable to attend site visits or the institutes, videos and book studies can offer the foundation
upon which successful PLCs can be built.
Once teachers and school leaders are on board with the use of PLCs to improve students’
learning, seeking professional development from an outside source, such as that of Solution Tree,
the organization founded by Richard DuFour, the developer of the PLC, is recommended. This
professional development will allow participants to
gain an understanding of the PLC at Work process, including the three big ideas of a
PLC: focus on student learning, focus on collaboration, and focus on results—and learn
how to customize it to meet your needs (Solution Tree, 2020b, para 4).
This professional development can be provided onsite, or participants may travel to one of many
workshops held in various locations around the country. Either way, attending one of these
formats means that all teachers in the science department at Hartman High School will be able to
not only hear the same information and will be provided with time to develop a collaborative
setting amongst themselves, establishing norms and expectations from participants and the work
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to be done. Likewise, guidance will be provided by the presenter to ensure that participants have
a precise understanding of what it is that each feature of a PLC is meant to accomplish and how
to best go about the process.
Once buy-in is established among teachers and professional development has been
conducted, the real work of PLCs begins. The PLCs should be established by course or content;
that is, biology teachers should work with other biology teachers, for example. To make this a
reality, it is imperative that teachers of the same course have the same planning period. If this
would cause too many conflicts with regard to student schedules, time must be protected within
teachers’ contract hours to allow for PLCs to meet.
To best serve the purpose of a PLC with regard to instructional matters, especially those
related to the MEA for Science, the teaching and learning cycle (TLC) should be implemented,
as shown in Figure 1. The TLC allows teachers to collaboratively plan instruction—both
resources and strategies—that is standards-aligned to both the content and rigor. Within this
lesson planning, scaffolding and differentiation strategies can be developed to best serve all
students enrolled in the course. After the commonly-planned lessons have been taught, a
common formative assessment summative provides information as to students’ mastery of the
content and understandings. Those students that have demonstrated mastery will proceed to the
next lesson, which may be an enrichment opportunity, while those that have not yet mastered the
material will be provided with remediation. At this point, teachers may opt to divide students in
a way that allows for homogenous grouping as students continue to develop the skills and
understandings necessary for mastery. Following this re-teaching, students will again be
assessed for mastery, continuing the cycle until all students have performed at an acceptable
level. The PLC continues to meet regularly during this time to discuss student performance and
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to determine the next step in the process. Following this, the PLC reflects on the teaching and
learning that took place and begins to plan for the next lessons. A key part to this next step of
planning, however is to incorporate spiral review so that students do not lose the recentlyacquired skills and understandings.

Figure 1. Teaching and Learning Cycle. This figure illustrates the cyclic process of
collaborative work within a professional learning community. (Achievement Network,
2020).
It is notable that some of the most significant feedback from participants in this study was
the need for data analysis practices among teachers. Using the TLC within a PLC allows for this
data analysis to take place in a way that is focused on improving students’ learning and
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understandings of course-related content. The PLC provides a common framework among
teachers of various courses within the science department, which can also lead to a discussion of
vertical alignment and the sequence in which the NGSS standards are taught at Hartman High
School, both of which are critical conversations when attempting to improve students’
performance, especially on a standardized assessment such as the MEA for Science.
Professional Development
Professional development, as a whole, should be an on-going and job-embedded
experience. Job-embedded learning “means that professional development is a continuous thread
that can be found throughout the culture of the school” (Education World, 2012, para. 2).
Creating opportunities for such learning is critical to ensuring that the strategies learned are
implemented immediately and with fidelity. However, to ensure that this happens, it is important
that the learning be relevant to the participants, feedback is encouraged, and facilitates the
transfer of newly-acquired skills into practice (Education World, 2012). Choosing professional
development topics that are not only interesting to the participants, but also timely, will help to
ensure that the time and resources used for such learning are well spent.
Mentioned in the interview portions of this study, literacy skills are lacking among
students, which may be impacting their performance on the MEA for Science. Specifically,
reading in the content area is an area of concern. Seeking professional development for science
teachers to help them learn how to build the literacy skills of their students within the classroom,
rather than that of a language arts classroom, is critical. This professional development should
not only provide participants with the rationale of such instruction, but also research-based, triedand-true strategies that can be easily and quickly implemented in the daily instructional plans of
teachers. This professional development may come from an in-house source, such as a reading
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specialist within the school or the district, but it may also come from an outside source.
Materials, such as that of Newsela, an online-platform for content-sorted non-fiction passages,
would be useful to teachers, especially because Newsela allows for this content to be scaffolded
based on students’ current reading level; this platform is a feasible option, as all students have
access to their own computer, both at school and at home, making the utilization of such a
resource relatively low-effort for the teacher.
When planning lessons, whether involving literacy skills or not, teachers must ensure that
the lesson is aligned to the appropriate standard with regard to both the content and rigor. Not
only should this alignment be obvious in the lesson plans, but also in the daily instruction taking
place. Professional development focusing on how to unpack, or breakdown, the NGSS standards
into the various components regarding skills, understandings, and rigor, should be provided to
teachers. This professional development should include information regarding the scaffolding
and differentiation of instruction in a way that builds students’ understandings to a mastery level,
aligning itself with the goals of the PLC. The professional development should be executed as a
workshop in which teachers work collaboratively in their PLC groups to develop a standardsaligned lesson or unit, complete with associated materials, so that a product exists as an exemplar
of the expectations and as a usable resource for instruction. The professional development could
be provided by an instructional specialist within the district, such as the Assistant Superintendent
whose role incorporates curriculum and instruction, or another source, such as specialists from
the state or an outside organization. For cost purposes, however, as well as a familiarity with the
work to be done, an in-district option is best.
As part of the professional development focusing on standards-based instructional
planning, the training should also include strategies for developing standards-aligned
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assessments. These assessments should, much like the instructional materials, be aligned to both
the content and rigor of the standard. These assessments should include a variety of rigor levels,
ultimately requiring students to demonstrate mastery at the expected level; however, the use of
lower-rigor questions provides information to the teachers as to where, exactly, on the continuum
of learning their students are currently performing. Like the lesson planning component of this
professional development, a focus on the assessments and their alignment to the standards also
fulfills the purpose of the PLC.
Resources Needed
Before any of the professional development can be offered in a meaningful way, it is
imperative that common planning is secured for content-related teachers. This may require the
reorganization of the current scheduling rubric or the use of late-start times to facilitate the PLC
process. Because scheduling, at least in one course, is based upon the availability of a part-time
teacher, it is recommended that at least one full-time teacher be hired instead of a part-time
position. This change in teaching staff would require the procurement of additional funds and
the approval of the school board. If late start times are to be utilized, this would require that
other meetings often scheduled during this time, including faculty and department meetings, may
need to happen at another time or in another format, such as after school or via electronic means,
if PLCs are to meet on a regular basis, preferably weekly.
It is also advisable that teachers have similar schedules beyond that of planning to
facilitate shared remediation and enrichment opportunities for students. Ideally, at least two
teachers would be teaching the same course, though perhaps at different levels, during the same
period. When such a schedule is in place, teachers are able to switch students between
classrooms for targeted, homogenous groupings to help students make greater academic gains.
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In situations where only two teachers are assigned to a course, such as those at the 11th and 12th
grade levels, this task may become more challenging, which, again, leads to the suggestion of a
full-time teacher in place of the part-time teacher currently in place.
Time is also needed to host professional development for teachers and administrators.
This includes time in August prior to the school year starting, as well as on-going professional
development throughout the school year. Because time is a limited resource, especially once the
school year begins, some of this on-going learning can take place during the late start days or
during PLC time, as the benefit of this professional development is directly applicable to the
PLC and student learning. It should be viewed, however, as an extension to the PLC work rather
than in place of the typical PLC work.
Additionally, access to online tools specifically related to the work of the PLC and
increased literacy skills among students is needed. Solution Tree offers a wide variety of online
tools for the facilitation and implementation of PLCs, requiring computer and internet access, as
well as password-protect access to information on the website. The same is true for online
literacy tools, such as the recommended Newsela. To adequately implement the use of Newsela
as a literacy tool, however, information about individual students’ reading levels is required. If
this information is not readily available from the English or language arts teachers, teachers may
still use the platform, as Newsela automatically adjusts the level of the materials provided to
students based on their prior performance with assigned resources (The Pennsylvania State
University, 2020). This feature allows for students to grow in their literacy-related abilities
throughout the academic year while being appropriately challenged with science-related content
(Newsela, 2020).
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Funds Needed
Converting the current half-time teaching position to a full-time position would require a
financial investment of approximately $20,000 depending on the teacher’s prior experience.
Additionally, because this position would now be full-time, a benefits package, costing up to
approximately $7,800 for healthcare for a single individual and (MSAD 75; 2020); this cost
would increase if the teacher carries a spouse of children on the policy.
Solution Tree, the company started by Richard DuFour, the pioneer of PLCs, offers a
variety of two-day trainings that focus on different aspects of PLCs. To attend one of these
workshops costs $689 per person (Solution Tree, 2020a). For the entire science department at
Hartman High School, plus the special educator that works most exclusively with the science
department, as well as the four school administrators who would provide on-going support for
the department, the total cost would be $10,335, plus the cost of travel and accommodations for
each participant. This cost includes the two-day workshop, along with opportunities to work
within collaborative teams to begin the early work of establishing a PLC. Participants will also
leave the seminar with access to a variety of tools to help continue the work of their PLC upon
returning to their school.
Because this cost is extensive, it is reasonable to consider sending only key individuals to
the two-day session with the charge of bringing information back to the rest of the department
and administrators. If this were to be the case, the cost could be reduced to as little as $3,445,
plus travel and accommodations. Access to the same materials would be provided for use within
the groups, but additional time would be needed to work through the primary steps of
establishing a PLC among content-related teachers, as only a limited number of teachers would
be attending the training.
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To use Newsela as a tool to support literacy within the science department, a school-wide
license would necessary. While Newsela offers a free option that provides access to basic
features, more advanced resources are available with the purchase of licenses. While Newsela
does not publish its rates on its website, the company shared on social media that licenses are
available for $18 per student, $2,000 per grade level, or $6,000 for the school (Fordham Institute,
2016). Based on the figures, a school-wide license would be the best option for Hartman High
School’s science department. This cost, because it is, in fact, a school-wide license, could be
distributed among all content areas if administration chooses to utilize Newsela across the
curriculum.
Overall, a total cost of at least $37,245 plus travel and accommodations is required to
implement these recommendations. This cost is more than the science department’s budget at
Hartman High School, making these expenses rather significant and requiring the district to
provide additional funding for the conversion of the part-time position to a full-time position.
Still, the remaining balance is more than half of the science department’s budget; if, however,
substantial changes are to be made regarding students’ learning and their performance on
assessments such as the MEA for Science, significant steps must be taken to ensure that all
parties involved are operating with the same intention and background understandings moving
forward.
Roles and Responsibilities
In order to improve students’ scores on the MEA for Science at Hartman High School, it
is recommended that all science teachers and administrators, along with special educators that
work specifically with the science department, participate in professional development related to
professional learning communities and content-based literacy. As previously mentioned, in
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order to implement PLCs with the desired structure, including common planning periods, at least
one additional staff member should be hired. This teacher would continue to teach assigned
science courses and would be able and expected to fully participate in all department initiatives
along with the other teachers in the department.
Administrators in the building would have the primary role of spearheading the effort to
implement PLCs and increase content-based literacy efforts in the classroom. Though
administrators do not teach science courses, their participation and support of teachers as PLCs
are launched is critical to the long-term success of the intervention. While PLCs are in their
infancy, as well as when they have become well-oiled machines, administrators must monitor the
progress of PLCs. This should be done in several ways, including active participation in PLC
meetings and the review of notes and resources developed during the meetings.
Along with administrators, department heads must also have high expectations for those
in the department with regard to PLCs and content-based literacy. Department heads will
participate in their own content-specific PLC but must also communicate and visit with other
PLCs to ensure that the process is being implemented and maintained with fidelity. Much like
the administrators, department heads can review materials from the meetings to monitor progress
of each PLC.
Aside from securing funds for professional development, teachers, by far, have the
biggest responsibility for PLCs. The work done in the PLC is a direct result of the efforts of the
teachers in each group, who must capitalize on common planning opportunities to see PLCs
come to full fruition. Teachers will utilize the TLC during their PLC meetings to unpack
standards, develop aligned materials, analyze data, and develop interventions to reach students
who have not yet mastered the skills and content required of the curriculum. These teachers will
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also be responsible for communicating this work to other parties in the school, including
department heads and administrators.
Timeline
The process of implementing the recommendations of this study should occur over the
course of, at minimum, the first semester of the school year, though allowing an entire school
year for full implementation is suggested. By extending the amount of time to implement the
suggestions, teachers and administrators will be better able to work through the process and
develop their skills and expertise in a collaborative manner.
Prior to beginning the implementation of PLCs, school administrators must ensure that
teachers of the same course have the same planning period. This should take place in the spring
prior to beginning PLC work. Throughout the summer months, creating buy-in from key
teachers in the science department will help to facilitate a smooth transition in the fall when all
teachers return. It will also provide a foundation upon which PLCs will function in the absence
of an administrator.
Though the science department and administrators both consist of teachers who have
experience elsewhere, it is important that all teachers receive professional development regarding
the function and purpose of PLCs. Doing so will begin the process of building community
within the groups and helping all parties to understand the common goal. This training should
take place prior to the beginning of the school year so that the PLCs can begin meeting as early
as possible.
During the first quarter and beyond, PLC groups will work through the TLC to unpack
standards, develop common assignments and assessments, and implement interventions and
enrichment opportunities for students. Administrators will participate in PLCs on a regular
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basis, and on-going professional development will be provided, especially related to assessing
students at an appropriate rigor level and implementing literacy components in the science
classroom. Outside of PLC time, teachers will utilize the materials developed by the group with
their classes, collecting data about student performance for future PLC discussions. Specific to
the MEA for Science, PLCs will use meeting time in the spring to identify areas of weakness
specific to their courses to share with the 11th grade teachers. This data will help the 11th grade
teachers to provide targeted test preparation lessons for students in the month leading up to the
MEA assessment date.
Solution Implications
The implications of this study come from the central research question, “How can the
problem of low test scores on the Maine Educational Assessment for Science be solved at
Hartman High School?” While the primary purpose of the study is to improve students’ scores
on the MEA for Science, strategies and resources for improving instruction, which would have a
positive impact on students’ performance on the assessment, are recommended. These positive
changes would have an impact, not only for students, but also for the school, including teachers
and administrators, the school district, and the greater community.
Students
When equipped with the skills and understandings necessary to perform well on courserelated assessments, students benefit in many ways. First and foremost, the knowledge gained as
a whole will serve them throughout their lives as they progress through their education and begin
their careers. Students may also benefit from college and scholarship opportunities based on
their performance on the MEA for Science. Though the scores from the assessment are not
required to be submitted with applications for either of these, students may submit them if they
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so choose.
The implementation of PLCs has a direct benefit for students in that their learning is
closely monitored through the use of the TLC. The TLC requires that formative assessment data
is analyzed, and students’ performance is enhanced, whether they are falling behind or excelling,
through remediation and enrichment opportunities. This focus on their specific learning needs
will deepen their understandings and applications of skill related to the course content as
measured by the MEA for Science, while also strengthening their skill set that they will carry
beyond the science classroom. Likewise, focusing on literacy will also boost students’
performance on the science assessment, but these skills also transfer to other assessments, such
as the SAT and course-embedded tests. Literacy skills are universally applicable and absolutely
necessary to thrive in modern society.
Teachers
When students perform well on an assessment, it is not only a reflection of the students’
learning, but also of the teacher’s teaching. It is reasonable to assume that when students
perform well, teachers feel a sense of pride and accomplishment, as well. This increase in
efficacy can lead to a continued effort to improve instructional practices, which can also translate
to a continued increase in student performance in future years.
Utilizing PLCs as a method to analyze student data, which is then used to make
instructional decisions, offer teachers job-embedded professional development opportunities,
including informal learning from their peers. The professional development necessary to
effectively implement PLCs strengthens teachers’ skill set, and the learning that takes place
within the PLC from one another, is authentic and often quickly applied.
Similarly, professional development with content-based literacy allows teachers to grow
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in their practice. Developing and becoming familiar with strategies to support the intentional
incorporation of literacy into daily instruction will support the other instructional practices that
teachers are utilizing, deepening students’ understandings. This small change in instruction can
lead to great results in students’ performance, essentially supporting learning in a way that makes
teachers’ jobs a bit easier.
Two potential downfalls to the use of PLCs and literacy-specific strategies, however, are
the reduction of individual planning time and an uncomfortableness with supporting literacy in
the science classroom. The current schedule at Hartman High School allows for most teachers to
have a full planning period twice a week, with a shortened period, with half as much time, once a
week. Implementing PLCs, which require teachers to meet on a regular basis, preferably weekly,
would reduce this time considerably. This time is valuable to teachers, especially because it does
not occur daily. During this time, teachers plan lessons, develop resources, and grade student
work; while PLCs support most of this work, teachers are often protective of this time, and
convincing them to give up this time will likely be, at least initially, a difficult task.
Administrators
Administrators are no doubt tasked with a number of responsibilities, one of which, of
course, is ensuring that the instruction taking place in the school is effective. Often, this
effectiveness, along with the overall quality of the school, is largely based on students’
performance on standardized assessments such as the MEA for Science. Implementing PLCs to
allow teachers to collaboratively plan instruction and analyze student performance data, which is
intended to improve students’ performance in general, but also on the MEA. Likewise, the focus
on content-based literacy will also improve students’ understandings of what they have read and
ability to analyze information presented on the MEA for Science. Both of these factors will lead
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to improved scores, which reduces the amount of time administrators must spend on improving
instructional practices. Because of this, administrators can shift their focus to other matters
knowing that using the TLC in PLCs and incorporating literacy into daily instruction is
improving results on the MEA for Science.
As scores improve from the use of PLCs and content-based literacy practices, the school
may become more eligible for certain types of funding. Because scores are often used as an
indicator of school quality, improved scores relay the message that Hartman High School is a
high-quality school and is worth an investment. Various companies may grant monies to the
school and special programs may be available because investors will be of the impression that
the school is dedicated to high-quality instruction, especially in the sciences, which will allow for
greater opportunities for students. This is most certainly a positive reflection on the
administration of the school, as they are the instructional leaders in the building.
Several challenges face administrators when considering these two recommendations.
First, creating buy-in for both PLCs and content-based literacy practices can be daunting. Often,
teachers are reluctant to be on board early in the process because of its unfamiliarity and the
feeling of being overwhelmed with initiatives. To combat this, administrators must be certain to
eliminate other responsibilities in favor of these, preferably because these strategies will
eliminate the need for the other tasks. Also, monitoring PLCs and the work within requires an
active effort from administrators, who are already weighed down by other tasks. If
administrators can participate in the PLC meetings, however, they can not only help with the
buy-in because of their own investment in the process, but they can also monitor the progress in
an organic manner, which will, in the long run, reduce the amount of time dedicated to
monitoring, as they will not need to look back on minutes or notes; instead, they will have
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experienced the process as it happens.

School District
Just as administrators will be viewed as competent and strong instructional leaders
because their school is performing well on assessments, the same is true for the school district.
When the school performs well on a standardized assessment, which is part of a public profile of
the school, the community as a whole, both locally and statewide, will see the district as highperforming. This translates to a greater confidence in the school district and its leadership,
which can mean more support for initiatives in the future, especially those that require additional
funding. When the community feels that the school is producing high-quality students, they are
more likely to continue to invest both time and money into the school and its programs to
continue the success. Because implementing PLCs and improving content-based literacy skills
help to improve these scores, it is imperative that the district be involved in the process.
Despite the benefits that could be provided to the district, there are several challenges that
the district would face. First, providing funds for the hiring of an additional full-time teacher in
place of a part-time teacher to allow for common planning among teachers, would be necessary.
Because of budget constraints, this may be a challenge. Similarly, the professional development
that would be required to implement both PLCs and content-based literacy practices can be
pricey. Other professional development opportunities may suffer or be eliminated in favor of
PLCs and literacy if additional money is not allocated to this line item in the budget. Acquiring
additional funds of moving money from one line item to another can be challenging to convince
others of.
Community
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As mentioned, the overall student performance on the MEA for Science, is publiclyreported statistic. The students’ high performance can increase the school’s ranking among other
schools, making the school a desirable place to work and the community one in which parents
would want to raise their families. Both of these mean that increased scores on the assessment
can lead to economic development for the community as a whole.
When families move into the area desiring a high-quality education for their children, the
housing market becomes increasingly competitive, meaning the house prices soar and new
homes will be developed. This, of course, increases that income to the town in terms of tax
revenue. It also provides more employable individuals in the community, which can lead to
greater economic growth when companies choose to expand and hire local workers or new
companies move into the area. Producing graduates who are well-qualified for the work force
gives confidence to businesses that they will be able to sustain their work force, making the area
even more enticing.
Some of the challenges, however, are related to this economic aspect. Because additional
funding is needed to support the two recommended strategies, the community may be called on
to support these efforts. This can mean an increase in taxes. An increase in population may also
happen too rapidly for the community to keep up. There may not be enough affordable housing,
which can lead to over-inflated home costs, which could become a deterrent. It’s also possible
that if families were to move to the area rapidly, the schools would not be able to support the
increase in students, essentially creating an undesirable classroom setting or a need for additional
facilities to be built, translating, of course, to additional funding, which falls back on the
community if it cannot be found within the current school budget.
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Evaluation Plan
To evaluate the effectiveness of PLCs and content-based literacy practices, both goaland outcomes-based assessment should be used, targeting both formative and summative needs.
The combination of these approaches allows for on-going reflection during the implementation
process and as the strategies are being used throughout the school year, while also looking at the
final results for the overall effectiveness. However, it is important that the results of both
components are used in tandem rather than being used in isolation.
The goal-based evaluation should be used to address teachers’ personal goals related to
the literacy component, as well as each PLC’s goal regarding meetings and progress. It is quite
likely that most science teachers have limited experience with teaching literacy in the science
classroom. As such, using strategies related to this will be new, and teachers should begin to
implement instructional practices gradually. Goals should be written to reflect what strategies
will be used and how often, as well as the intended, measurable outcome. Quantitative data may
be used by teachers to measure their own effectiveness in terms of student performance using
these strategies, but the overall goal should be related to implementing literacy-based strategies.
These goal-oriented evaluations should be conducted by both the teachers and
administrators. Teachers should reflect upon their own use and look for areas of strength and
weakness within their practice, identifying areas upon which they can improve moving forward.
These goals should be revised on a regular basis throughout the academic year to ensure
continued growth as teachers build efficacy with both the literacy and PLC components.
Administrators should also monitor these goals through a review of documentation from PLCs
and lesson plans. Observations of instruction should also be considered, as they provide
evidence of the implementation of literacy strategies and decisions made by the PLC group as a
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whole.
Analyzing test scores after students have taken the MEA for Science in the spring aligns
with an outcomes-based evaluation. Once the scores are sent to the school by the MDOE,
administrators and department chairs are the first to receive this information. Overall student
performance, as well as that of specific students, can be reviewed by these parties. Typically,
this information is not shared with individual teachers or with the department as a whole, but it is
recommended that this changes so that trends in student performance can be identified. Finding
a way to do an item analysis is also recommended, as this sort of evaluative practice can lead to a
more focused approach for future instruction.
Delimitations are decisions made by the researcher to set the boundaries and limitations
of the study. In this study, delimitations include limiting participation to teachers within the
science department at Hartman High School, along with administrators and special educators
specifically involved in science instruction. This limitation was made so as to include only
participants who are fully invested in science instruction at the school. Only considering
students’ performance on the MEA for Science as an indicator for student learning is another
delimitation, as it is not the only evidence available of students’ progress with the learning
standards. This boundary was set because the universality of its application; that is, all 11th
grade students at the school take the test, and the data provided allows for comparison between
the students at Hartman High School and other students across the state. Additionally, interview
participants were selected based upon the amount of time they have been employed at Hartman
High School as a science teacher or administrator because of their familiarity with the test and its
results.
Likewise, limitations, or weaknesses of the study that cannot be controlled, exist in this
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study, as well. The limitations of this study include the gender, age, ethnicity, socioeconomic
status, and special services received of the students who take the assessment each year. These
details can have an impact on students’ performance on the assessment, but these factors are out
of the control of the researcher and the school itself. The number of participants in this study is
also a limitation of the study, as all but one science teacher in the department participated, and all
administrators took part. This is a limitation due to the fact that no other perspectives can be
provided to the study, and the history of the assessment data is limited because of the lack of
longevity within the department. Also limiting the scope of this study is the lack of information
available from the MDOE. An item analysis or score report by standard or reporting category
could certainly help teachers and administrators improve instruction, but the reports provided do
not include this information.
Further research is recommended to help solve the problem of low test scores on the
MEA for Science. Recommendations include a consideration of the length of teachers’ careers
in relation to students’ performance, as well as how unpacking standards in particular can
influence students’ scores. In particular, identifying if teachers who are new to the field, and
likely have been subjected to more standardized tests as students, do better when preparing
students for the MEA for Science than their older colleagues, who may not have had as much
emphasis placed on testing during their formative years. In a similar manner, the standards that
are required to be taught in each school have become more uniform as time has passed, and as
such, identifying the ways in which schools are most effective at implementing these standards
and the deeper understanding teachers have of the standards and the impact these practices have
on students’ performance on the assessment can provide more evidence for best practices in the
classroom.
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Summary
The goal of this study was to identify factors that are impacting students’ performance on
the MEA for Science at Hartman High School, a suburban high school located in southeastern
Maine. Identifying these factors is important, as the scores on the MEA for Science are one of
the publicly-available indicators of students’ learning success, especially in science. By
triangulating data from interviews, an online survey, and a review of documents, it is evident that
there are areas of improvement upon which the faculty at Hartman High School can improve.
This study has illustrated the importance of creating a uniform approach to planning instruction
and assessments among teachers at Hartman High School, including the implementation of
specific content-based literacy strategies in the science classroom.
By implementing PLCs at Hartman High School, teachers will be able to work
collaboratively to develop content and materials that is aligned to both the standards and the
rigor of the standards required at Hartman High School. Participants indicated a lack of planning
time and professional development related to instructional practices, as well as a need to improve
literacy skills among students. Offering professional development to best support collaborative
planning efforts and using literacy-building activities into science curriculum is critical to
moving the instructional practices forward at Hartman High School in a way that will improve
scores on the MEA for Science. It should be noted, however, that the benefits of these efforts
will not be fully realized until these strategies have been implemented for a total of three years,
as students in the 9th grade will not take the test until their 11th grade year; the students who will
experience instruction based on PLC practices and intentional literacy instruction in the science
classroom for the duration of their high school experience will provide the best evidence of the
effects of these strategies. Improving scores on the MEA for Science can lead not only to
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improved student and teacher efficacy, but also to various benefits for the school and the school
district, as well as economic gains for the community as a whole.
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CONSENT FORM
Improving Students Scores on the Maine Educational Assessment for Science
Suzanna Brawn
Liberty University
School of Education
You are invited to be in a research study regarding the improvement of students scores on the
MEA for Science. You were selected as a possible participant because you have been employed
at Mt. Ararat High School for three years or more, and you are a science teacher, special
educator, or administrator who is familiar with the MEA for Science and science instruction at
the school. Please read this form and ask any questions you may have before agreeing to be in
the study.
Suzanna Brawn, a doctoral candidate in the School of Education at Liberty University, is
conducting this study.
Background Information: The purpose of this study is to solve the problem of low test scores
on the MEA for Science and to formulate a solution to address the problem, answering the
research question “How can the problem of low test scores on the Maine Educational
Assessment for Science be solved?
Procedures: If you agree to be in this study, I would ask you to do the following things:
1. Participate in an interview. The interview will ask questions appropriate to each
participant s responses on the survey. Follow-up questions during the interview will be
developed on the spot. Interviews will last approximately 60 minutes and will be
recorded for transcription purposes.
2. Complete a survey. This survey includes 15 Likert-scale questions regarding various
details surrounding the MEA for Science. This task should take approximately 30
minutes to complete.
Risks: The risks involved in this study are minimal, which means they are equal to the risks you
would encounter in everyday life.
Benefits: Participants should not expect to receive a direct benefit from taking part in this study.
Compensation: Participants will not be compensated for participating in this study.
Confidentiality: The records of this study will be kept private. In any sort of report I might
publish, I will not include any information that will make it possible to identify a subject.
Research records will be stored securely, and only the researcher will have access to the records.
I may share the data I collect from you for use in future research studies or with other
researchers; if I share the data that I collect about you, I will remove any information that could
identify you, if applicable, before I share the data.
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CONSENT FORM
I

i g S de

Sc e

he Mai e Ed ca i
Suzanna Brawn
Liberty University
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You are invited to be in a research study ega di g he i
e e
f de
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he
MEA for Science. You were selected as a possible participant because you are a science teacher,
special educator, or administrator at Mt. Ararat High School who is familiar with the MEA for
Science and science instruction at the school. Please read this form and ask any questions you
may have before agreeing to be in the study.
Suzanna Brawn, a doctoral candidate in the School of Education at Liberty University, is
conducting this study.
Background Information: The purpose of this study is to solve the problem of low test scores
on the MEA for Science and to formulate a solution to address the problem, answering the
e ea ch e i
How can the problem of low test scores on the Maine Educational
A e
e f Scie ce be
ed?
Procedures: If you agree to be in this study, I would ask you to do the following things:
1. Complete a survey. This survey includes 15 Likert-scale questions regarding various
details surrounding the MEA for Science. This task should take approximately 30
minutes to complete.
Risks: The risks involved in this study are minimal, which means they are equal to the risks you
would encounter in everyday life.
Benefits: Participants should not expect to receive a direct benefit from taking part in this study.
Compensation: Participants will not be compensated for participating in this study.
Confidentiality: The records of this study will be kept private. In any sort of report I might
publish, I will not include any information that will make it possible to identify a subject.
Research records will be stored securely, and only the researcher will have access to the records.
I may share the data I collect from you for use in future research studies or with other
researchers; if I share the data that I collect about you, I will remove any information that could
identify you, if applicable, before I share the data.
Data will be stored on a password-protected computer in password-protected files and
may be used in future presentations. After three years, all electronic files will be deleted.
Voluntary Nature of the Study: Participation in this study is voluntary. Your decision whether
or not to participate will not affect your current or future relations with Liberty University. If
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APPENDIX D
Improving Students’ Scores on the Maine Educational Assessment for Science
An Applied Research Qualitative Interview
1. What skills are assessed with the Maine Educational Assessment (MEA) for Science?
2. How are these skills incorporated through students’ 9-12 curriculum map?
3. How do the day-to-day instructional strategies in your classroom prepare students for the
assessment?
4. How do the instructional resources available, including textbooks and other in-class
materials, as well as electronic tools, support daily instructional practices?
5. How do students demonstrate mastery of these skills and concepts in your class?
6. The MEA is administered during a student’s 11th grade year of high school and is a
cumulative exam. How are skills needed to be successful on the MEA learned during the
9th and 10th grade years reflected in the curriculum map?
7. What specific preparation is offered to students prior to taking the MEA?
8. For the past three years, our students have scored in the bottom half (and sometimes the
bottom quarter) of all schools in the state. What factors do you believe contribute to such
low test scores?
9. When the assessment results are shared with the department, what do you think should be
the next steps for teachers?
10. What strategies have been explored to increase students’ performance on the test?
11. How were these strategies decided upon?
12. How were they implemented?
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13. How do you think students feel about taking this assessment and what evidence do you
have to support your opinion?
the assessment, they will likely be indifferent towards their scores (Tyner, 2018).
14. In what ways do you feel that teacher effectiveness impacts students’ performance on the
MEA for Science?
15. What factors positively impact students’ performance on this test?
16. What other thoughts or feedback about how students’ scores on the MEA could be
increased at our school could you add?
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APPENDIX E
Improving Students’ Scores on the Maine Educational Assessment for Science
An Applied Research Quantitative Survey
Demographic Research Questions
Instructions: Mark one answer for each demographic question.
1. Which category best describes your age in years?
21-29

30-39

40-49

50-59

60 or older

2. What is your race?
White

Black or AfricanAmerican

Native Hawaiian/Other
Pacific Islander

Asian

Two or
More Races

Other

3. What is your gender?
Male Female
4. What is the highest educational degree you have received?
Less than High
School Diploma
or Equivalent
(GED)

High School
Diploma or
Equivalent
(GED)

Associate’s
Degree

Bachelor’s
Degree

Graduate
Degree

Doctorate

5. What grades do you teach? (You may select more than one).
9th Grade

10th Grade

11th Grade

12th Grade

Content Research Questions
Instructions: Choose the answer that best describes your opinion.
1. Before teaching a new concept, the associated Next Generation Science Standards
(NGSS) are intentionally built into instruction.
1
Never

2
Rarely

3
Sometimes

4
Often

5
Always

2. Classroom instruction is delivered with the same rigor specified in the NGSS standards.
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1
Never

2
Rarely

3
Sometimes

4
Often

5
Always

3. All students are assessed in the same manner across grade levels.
1
Never

2
Rarely

3
Sometimes

4
Often

5
Always

4. Time is provided during contract hours for collaboration between teachers of the same
courses.
1
Never

2
Rarely

3
Sometimes

4
Often

5
Always

5. Data collected from both assessments are used to plan future instruction.
1

2

3

4

5

Never

Rarely

Sometimes

Often

Always

6. Content taught in each course is clearly communicated throughout the department.
1
Never

2
Rarely

3
Sometimes

4
Often

5
Always

7. Professional development focuses on new instructional strategies has been offered to
science teachers.
1
Never

2
Rarely

3
Sometimes

4
Often

5
Always

8. Teachers regularly participate in meaningful data analysis conversations.
1

3
4
Neither
Strongly
Agree
Disagree
Agree
Disagree
nor
Disagree
9. Students are excited and ready to learn in my class each day.
1
Never

2

2
Rarely

3
Sometimes

4
Often

5
Strongly
Agree

5
Always

10. The science department at Hartman High School is made of teachers that are highlyqualified educators.
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1

2

Strongly
Disagree

Disagree

3
Neither
Agree
nor
Disagree

4

5

Agree

Strongly
Agree

11. On-going support is provided to new teachers.
1

2

3
4
5
Neither
Strongly
Agree
Strongly
Disagree
Agree
Disagree
nor
Agree
Disagree
12. Professional development that serves the instructional needs of teachers is provided on a
regular basis.
1

2

Strongly
Disagree

Disagree

3
Neither
Agree
nor
Disagree

4

5

Agree

Strongly
Agree

13. Teachers in the science department at Hartman High School have high attendance rates.
1

2

3
4
5
Neither
Strongly
Agree
Strongly
Disagree
Agree
Disagree
nor
Agree
Disagree
14. When teachers are absent from school, high-quality substitute teachers are hired.
1

2

1

2

Strongly
Disagree

Disagree

3
4
5
Neither
Strongly
Agree
Strongly
Disagree
Agree
Disagree
nor
Agree
Disagree
15. Class sizes in the science department at Hartman High School are conducive to student
learning.
3
Neither
Agree
nor
Disagree

4

5

Agree

Strongly
Agree
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APPENDIX F
Protocol for Implementing Professional Learning Communities & Content-based Literacy
•

Establish common planning for content-related teachers (Spring)

•

Create buy-in among key teachers in the department (Summer)

•

Professional Development (August)

•

Implement PLC/TLC (September-March)
o Planning standards-based
o Rigor
o Scaffolding
o Differentiation
o Common lessons/assessments
o Data analysis
o Re-teaching/new planning
o Spiral review

•

Targeted remediation based on data analysis from PLCs (April)

•

Continued and on-going professional development (year-long)

